Tele yhone 
En 



































































































PEEL ELE LLL LPL ELLE > s=2>=>=>=—>- 
“ a | 
m3 °| 
l 2 e + 6| 
cy ne -E | Methods I : 
= | Uke xacting inspection Methods Insure 4 
ad NY y e e 
mi - \, - 7) 
i S A lity : 
ip trowger Automatic VYuality e! 
~ l e| 
ble la ele 
“0. > VERY step in the manufacture of Strowger el 
us Automatic telephone equipment, from the raw ene 
IND. Wa material to the finished product, is subjected to the S| 
— Me constant supervision of experts and every unit must bd | 
M3 pass successive inspections designed to reveal the e| 
—s Ma slightest flaw in material, construction or operation. | 
Ma The long series of tests which every switching unit €| 
+A must pass definitely insure every component part e| 
Ma being virtually perfect frorn every standpoint. s| 
~ : 
2 Z | WH) &| 
iE The high reputation for performance, dependability e| 
MR and long life which Strowger Automatic telephone & 
la equipment enjoys today is the result of the thorough e| 
hy system of inspection which has been maintained by =| 
la Automatic Electric Inc. from its earliest days, and the 6| 
CO. Me exact control of quality which has been insisted upon =| 
ia at every stepin manufacture. ThatStrowger Automatic ai 
| H equipment has always been in advance of the telephone . 
— art is due largely to that spirit of insistence which 6| 
————, ia demands the best in every stage of its development, €| 
firme 2 its production and its installation. ! 
mplete 3 e| 
utable le vi ‘ 1 
|e i 3 Automatic Electric Inc. 4 
a ak Q Factory and General Offices: 1033 West Van Buren St. € | 
ae | i9 Chicago, U. S. A. 6] 
| I | 
——_—— ‘fs = Ih 
ac : 
3 006 
STROWGER@@gAUTOMATIC 2 
a 8) — 
ONSIN (970 

















TELEPHONE ENGINEER 








[ Holdin > | 


in Sand 


The most difficult anchoring prob- 
lems are solved by Matthews Scrulix 
Anchors. In loose shale, loam, sand, 
muck, gumbo or hardpan, these An- 
chors do not creep or crawl. Thousands 
of difficult installations have proven 
it. Description and results of many 
tests are found in Bulletin 802. Write 
for your copy. 


Your nearest electrical distributer can 
give you immediate service on all 
Matthews Specialities. 

W.N. MATTHEWS CORPORATION 


Engineers and Manufacturers 
3714 FOREST PARK BLVD. :-: ST. LOUIS U.S.A, 
Offices In All Principal Cities 


























A Matthews Scrulix mM AT T Fi E WS 
ros, SCRULIX ANCHORS 
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qasting Stren oth. 


Counts Big When 
Storms Rage 


ASTING strength is the outstanding feature 
of International Creosoted Pine Poles. 


\E/ 


There is no gradual decrease in strength due to 
decay or weakening due to birds or termite 
attacks. When storms rage and the greatest 

- strains come, they are conquered by the full 
strength of Yellow Pine—the strongest of pole 
woods. 


When you build your line — build with 
International Creosoted Pine. 


International Creosoting & Construction Co. 
General Offices—Galveston, Texas 


\gY 


























International Creosoted Pine Poles 
in Signal Service on the Big Four 


near Indianapolis, Ind. 
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Pressure Creosote 
Yellow Pine Poles 


Oe wena 
> Bt 

a ee 
. - 

‘\e 








4 TELEPHONE ENGINEER Vol. 31, No. 12 D 


DEVELOP YOUR. 


This New P. B. X. Bulletin 
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Kellovo Switchboa#e 


1020-70 West Ad 


Brar.ch Offices and Warehouses: 


ND, 
COLUMBUS, OHIO KANSAS CITY, MISSOE. Seve, 
163 N. Fourth St. 308 W. 6th St., Trafic 
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JP. B.X. BUSINESS 


Kellogg Ready To Help 





The rapid growth of various commercial 


industries in every section of the country 
es decane dias Banks 
places a constant demand on the telephone 
executive for fast, reliable and efficient tele- Busi ° 
: : usiness Offices 
phone service. 
Nearly every community in your territory Clubs 
las or is contemplating a new hotel, school, 
jospital, factory or club that will require inter- Department Stores 
fice or inter-departmental telephone service. ; 
The natural growth of these same establish- Factories 
ments makes it necessary that this equipment 
ye flexible enough to meet future demands. Garages 
In keeping with this progress the Kellogg H ital 
. ospitals 
company has designed a complete line of 
eee a 
Private Branch switchboards that are flexible Hotels 
nough to meet all present requirements as 
vell as future demands of such establishments. Oil Fields 
[lave you made a survey of your territory , 
© ascertain how many business places have Power Companies 
utgrown their present telephone facilities? ’ 
In many such places a P. B. X. will prove Railroads 
rofitable to both the telephone company and 
ihe patron. Schools 
To help y in developing is highly i 
i\ lo help you in leveloping this highly Steamships 
\ rofitable business—we have prepared our 
No. 8-X in showing : > line of ° 
Jj fo. 8-X bulletin showing a complete line of Steel Mills 


= Kellogg P. B. X. equipment of every size or 
ype to meet every requirement. 














ADIWRITE FOR YOUR COPY 


sand Supply COMMpAMy 





, [llinoi 
= Ada llinois 
Branch Offices and Warehouses: 
ND, OREGON SAN FRANCISCO, CAL. 
Y, . Bete Seventh St. 1054 Mission St. 
t., ira 
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Stromberg-Carlson 
Junior 
Multiple 


Switchboard 


Strombers 
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Stromberg-Carlson Junior Multip 
Switchboard Installations 
Furnish modern service at Supply fast and acd 
pply 

low cost service bast R. 
- > = tt, Yo 
Effect substantial savings in Permit close supé ranci 


the cost of telephones Provide uniform pnoe! 


anc 
Increase operator diatt! 


Reduce expense of dry cells 
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eywitch board 


The versatility of the Stromberg- 
Carlson Junior Multiple Switchboard 
brings the smaller community a metro- 
politan telephone service. 


4 


This board is so arranged that it 
makes no difference to the operator 
whether the call originates on a cen- 
tral energy line or on a magneto line 

in each case the call is handled in 
the same way by the same operation. 


Incorporated in the design of the 
Junior Multiple Switchboard are only 
the well tried basic principles of 
switchboard construction. 


All features which make for intric- 
acy in operation and maintenance 
have been eliminated. 





This switchboard is being used suc- 
cessfully for the replacement of mag- 
neto plants and the revision of obsolete 
central energy equipment in exchanges 
operating less than 600 lines. 


Let us send you an illustrated bul- 
letin showing how the Stromberg- 
Carlson Junior Multiple Switchboard 
will improve your service. 





Write for Bulletin 135 
nior Multifl 


allations 


Stromberg-Carlson Telephone Mfg. Co. 


ly fast and acd 





No. 193-BB 
Cut-off Reiay 


No. 194-A 


Line Relay 














‘vice bast Represer < : Southern Representative 
vice epresentatit . 
-lose supertl tt, Young & Co., Factory and General Offic es. Scoville Mercantile 
ut close 4 Francisco, Cal ROCHESTER. N.Y.. U.S.A. Company, 
ide uniform t Angeles, Cal ° ’ Atlanta, Ga 
land, Ore 
ase operator ttle, Wash Branch Offices: 
CHICAGO, ILLINOIS KANSAS CITY, MISSOURI TORONTO, CANADA 
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Mathias 


Pliers Belts 
Tackles Climbers 
Tool Bags 
Wire Grips Hi. 
Safety Straps ' 
Lag Wrenches 
Tree Trimmers 





Since 1857 





Sleeve Twisters 








Wind Stweld insvres Efficient Operation 
in all Kunds of Weather. 








mo 1 OOK INTO THIS NEW WALL 


DREADNAUGHT 


This new steel torch combines all the advantages of the time-tried older 


te nN eyy Dreadnaughts with a number of improvements. Built for heavier work, to give 
Supply Prpe a bigger, hotter flame. New burner cleans itself automatically. All joints 
Fiter Pog. on Top brazed with hard brass spelter solder; every torch tested. Can be used in all 
———. kinds of weather. A better “service with safety” torch that has been adopted 
Dwt to Enter - by many of the largest public utility companies. Let us tell you more about 


Pump Has Double the new Dreadnaught No. 41. 
Check Valve, Second 
Held in Place by Clevig 


sites P. WALL MFG. SUPPLY CO. 


3126-66 Preble Ave.,N.S. Pittsburgh, Pa., U.S.A. 


Since 1864 
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LABORATORY test results on 
Columbia Gray Label Tele- 
phone Dry Cell economy sur- 
prise everyone who sees them 
unless they have used these 
surprisingly long-lasting bat- 
teries. So we suggest just this: 
Order a barrel and put them in 
service. Let them prove for 
themselves that their longer 
shelf life means less cost per 
month of service. Fahnestock 
spring clip binding posts at no 
extra cost. 


Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, Inc. 
New York 


Canadian National Carbon Co., Limited, Toronto, Ontario 


Columbia 


Telephone Batteries 


Best by test—they last longer 


San Francisco 
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Holtzer-Cabot 


MAGNETO--RINGING--MOTOR--GENERATOR 
Gives Better Ringing Service 


Does away with troublesome bat 
Operates from a lighting 


teries. 

circuit. Does not interfere with 
radio reception. There is noth- 
ing to get out of order. A few 


drops of oil occasionally is all the 
attention needed. 

Write for specifications. 
The Holtzer-Cabot Electric Co. 


125 Amory St., 6161 So. State St., 
Boston, Mass. Chicago, Ill. 
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& ‘Botet Gas bass 


644 CASS CHICAGO 
Rates—$2.25 & Up 
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210 Outside Rooms with Bath 
H. G. PHILLIPS, Manager 
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Loud Ringing 
Telephone Extension Set 








TING CIRCUIT 


_ oy 








AY 
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TELEPHONE 
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SIGNAL - BELL 


For use where ordinary telephone 
bell is not loud enough to 


assure PROMPT answer. 


SIGNAL | 


ENGINEERING & MFG. CO. 
158 WEST 14TH STREET. NEW YORK 











CRAPO 


Double Galvanized 


Telephone and Telegraph Wire 

(EBB--BB--STEEL) 

Double Galvanized y’ 
Steel Strand 






Standard or 
Commercial 
Siemens- Martin 

High Strength 
Extra High Strength 






Longer Life, Lower Maintenance 
Cost Insured through Crapo Gal- 


vanizing. 


Representative supply Jobbers 
are prepared to serve your instant 


wants. 


Galvanized by 


Galvanized by 
Old Process 


Crapo Process 





Muncie, Indiana 


Indiana Steel & Wire Co., 
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elephones and Troops : 


both need behind-theline SUPPOIt —Weern Blew eable Shp. 





ACK of the front line soldier there must be a 
vast machinery of supply. And back of the 
telephone there is a vast machinery of supply—buy- 
ing, making, distributing the materials and equip- 





ment essential to Bell ‘Telephone service. 

To carry out this responsibility Western Electric Some idea of the men behind 
covers the globe with its purchasing activities, oper- the machines behind the lines. 
ates the world’s largest telephone factory and main 
tains a nationwide service of distribution from thirty- 
four telephone supply warehouses. 

This work involves buying some 8,000 materials 
ae a from Asphalt to Zinc, and making some 110,000 
Backing up the telephone wit) separate piece parts for telephones and for all that 
a reliable service of supph | . . =a 

behind-the-telephone apparatus which constitutes 












? ‘Way behind the lines— 
ninety-eight percent of the total equipment. selecting materials from far 
corners of the earth. 


Back \e 
of your &# 
telephone | 


y. / i 
4 — y i 
—= VP 


SINCE 1882 MANUFACTURERS FOR THE 
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)/acuum ° Oogr Mat 
50 si a Million 
1p in Use 
. U.S. PAT. OFFICE 
Bores the Hole--Sets the Pole REG.U.S.PA f 
eines ae | PLIERS 
one-half minutes is the record re- 
a 


Al 





cently made on new line construction 

—under actual operating conditions. | 

A three-man crew with the Highway | | e 

Earth Boring Machine and Pole Set- e For the Lineman 
ter bores the holes, sets the poles and | | 

moves te I ye to position allin [= and 

this remarkable time A saving of . > 
75% of the time required for the er Switchboard Mechanic 


@ame work by any other method. 





Correctly designed, beautifully 


The machine mounted on a Fordson : A 
balanced pliers with perfectly 


or International Harvester tractor, 


equipped with crawlers, negotiates [im aligned cutters, deeply milled teeth 

steep grades and swamps and easily d ere “a F d 
reaches ninety percent of al! locations. an smoot! -Tiding joints. orge 

4 ’ from electric furnace tool steel. In- 

Write for complete information dividually hardened and tempered 


NOT CASE-HARDENED. 


No. 58—Lineman’s Pliers, built to 
stand the strain of hard service 
Length 8} in., price $3.50. No. 158 

with sleeve twister in handle, $4.25. 
No. 57—7 in., $2.75. No. 56—6 in., 
$2.25. 

No. 196—Long needle nose. Gets a 
tight grip in the hard-to-get-at places 
Length 6} in., price $1.85. No. 96 
64 in. (without wire cutters), $1 50 
No. 96-RT-—has sleeve twisters in 
jaws, $1.90. Also furnished in 7} in 
sizes. 

No. 186—Special switchboard pat 
tern diagonal. Length 6 in., price 
$1.90. No. 185—5S in., $1.75. No. 86 

6 in., heavy duty pattern, $2.00 
If your dealer can’t supply you send us your 

order. We pay parcel post 
PURCHASING AGENTS: Send for testing 


samples. 


HIGHWAY TRAILER COMPANY FORGED STEEL PRODUCTS CO., Dept. T-12, Newport, Penna. 
EDGERTON, WISCONSIN YO 8 0 ITI Ww ew eee ew er ew wt 
rr Se NN eee 


H OTELFORT SHELBY 


LAFAYETTE AND FIRST DETROIT 











For Maximum 
Service—Baker WHETHER your choice be one of the 


many very comfortable rooms at $2.50, 


se 

Contact Points $3 or $4, or one of the richly furnished 
suites in the 22-story recent addition, 

EPENDABILITY and long life whose sunny bay windows give an en- 

are the two essentials in a con- . a . a! . 

: arr re g view ‘ity, fiver and Cana- 

tact point. This “heart of the trancing view of city, tiver a 1 Ca 
machine” should function evenly and dian shore, you will enjoy a special 
steadily over long periods of time—it sense of value in Hotel Fort Shelby. 
should not need replacement at fre- ; 
quent intervals. 


Baker Contact Points are made with All rooms have Servidors. 
this principle always in mind and the Convenient to all downtown ; 
principal shops almost at the 


name “Baker” assures that perfect per- —" Shy jeer Gateee ts commnetian: 
formance, without constant renewal, Ree cars delivered without service 
which is the outstanding characteristic | Le charge. Excellent facilities 
of a good contact point. Our contacts | 7 nA Of Conventions 

are made of Platinum, [ridio-Plati- 
num, Silver and Special Alloys. There 
are sizes and types for all purposes. 


BAKER & CO., INC. 


54 Austin St., Newark, N. J. 
NEW YORK CHICAGO 





Brochure 
on 


Request. 
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ait pREST! O-LITE 7 TORG 


FOR EVERY SOLDERING JOB 


The Prest-O-Lite blow 

torch attaches to any of 

these Standard Prest- 
O-Lite Gas Tanks 


This modern blow torch 
avoids the delays and 
dangers of liquid fuel 














Public utilities of all kinds are giv- 
ing preference to the Prest-O-Lite 
blow torch because of its greater 
speed and economy. Interchange- 
able heads give superior results 
for every operation where solder- 
ing and brazing are required. 
For complete information, address 


THE PREST-O-LITE COMPANY, Inc. 


New York INDIANAPOLIS San Francisco 
In Canada, Prest-O-Lite Company of Canada, Ltd., Toronto, Ontario 
Unit of Union Carbide and Carbon Corporation 


am  SrestOLite 


Gas 


The Gas of a Thousand Uses 





it | 


«| 


13 








14 TELEPHONE ENGINEER Vol. 31, No. 12 


Y 








New Specialties 


KReltiable Reliable 


CABLE GRIPS FIBRE TEST BOARDS 


Numbers that vou can read. 


Numbers that will not wash oft 


Standard numbering 








\erial Cable Pulling Grips made longer z 
than the old standards—do not catch No. 810 1 7 No. 822 7-657 
5 1 . o. 823 657-707 
in the rings—last longer. No. 811 1-10 m (NO. 82. 1-104 
No. 812 102-152 " m No. 824 798-758 
For Ca net \ No. 813 152-202 e e No. 82 758-808 
Diam. Ine Over: Ee No 214 () 52 = No Q¢ 809-854 
610 to % 4054 7 »Z No. 815 53. 303 - se No. 827 259_Q()90 
12 ) * * 
1] I 8 42 No. 8] 304-354 ° 106 No. &28 110-960 
612 ! 1 43 as ° 
a rl gig : No. 817 354-404 rt No. 82! 960-101 
613 > to2 13 1141 “ : 
: « « 4 , N R18 405-455 - e No. 830 1011-1061 
> ) 1? 1 1 , 
614 2 2 42 ) No. 819 Be fac : “ No. 831 1061-1111 
No. 820 -556 e i6@ No. 832 112-1162 
= * 7 
N » &?] ( i - N » ? 212 
«. > 
7 o 
> 
* a 
Underground Cable Pulling Grips of 6 


vreat strength and toughness—cast steel “<S hatte 


wires—two-ply—with brazed ends will STATION GROUND 


outlast a dozen ordinary underground 


oT! 
orips. 
For Cable Length Weight 
No Diam. Inches Over all Each 
2 . ne ~ = ’ 
710 JI to 3% 55 214 lbs 


Keliatle 
TESTING CLIPS 


For piercing insulated wires. 





For telephone, radio 
and signal circuit 
station grounds. 





Made of heavy 
nickel silver with 
hard sharp spikes 
-excellent work 


ae 


rinned copper strips—close fitting 


manship. 
threads—excellent workmanship 


CHICA 
CLEVE 


Reliable Electric Company = 


CINCI 


Mf grs. of Telephone, Switchboard and Cable Protection MINT 
3145 Carroll Avenue CHICAGO, ILLINOIS 
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i ealuiiil Steel & Wine 
Company’s 


Perfected 
recernone WW ire 
Perfected Strand 


We announce the perfection of our 
new process of tight zinc coating 
that is smooth, deeply laid and 
naturally flexible as the wire. 


Produced in our old reliable standard brands 
“Extra BB” “BB” and “Steel” 


SALES OFFICES 


CHICAGO 208 Se. La Salle Street ST. LOUIS 506 Olive Street NEW YORK... .30 Charch Street WORCESTER. . . .94 Greve Street DALLAS ... Practerian Beiddio 
KANSAS CITY 417 Gra - ave 

CLEVELAND Rockefeller Bailding | OKLAHOMA CITY... =... ® BOSTON .... 185 Franklin Street 41 7TiMORE 32 Se. Charles Street. DENVER 

DETROIT .... Foot of First Str First Net | Bank Bldg, PITTSBURGH ... . Frick Building ae First National Bank Bid¢ 

CINCINNATI Unien Trest Bodie “ BIRMINGHAM Brown-Marz Bldg. pHi ADELPHIA Widener Bedding BUFFALO. ---. 670 Ellicott Str 

MINNEAPOLIS— ST. PAUL. MEMPHIS . idener Bedding *t SALT LAKE CITY 

Me erIBE Bldg.St Pau! . Union and Plaviers Bank Bidg. ATLANTA... .101 Marietta Street WILKES-BARRE Miners Bk. Bldg. Walker Bank Bid¢ 


UNITED STATES STEEL PRODUCTS COMPANY, San Francisco, Los Angeles, Portland, Seattle 
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Cable can be 
brought from 
top or bottom 
of terminal by 
simply revers- 
ing cover, 


Bracket fits 
any pole, ne 
gaining. Term- 
inal is made so 
no water can 
stand behind it. 


Cook X Type All-Steel Un- 
protected Terminal. 


is terminal box and bracket are formed 
of separate pieces of steel, riveted to- 
gether and hot dip galvanized. The same 
process with which all good pole line hard- 
ware is treated. 

The hood is drawn of heavy sheet zinc and 
makes a snug fit to the box. 

The terminal may be mounted with cable 
stub carried out of either top or bottom, as the 
hood is reversible. 

The face plate is of selected hard maple, kiln 
dried and impregnated in linseed oil. Sturdy 
studs of tinned brass, widely spaced, are in- 
serted into the maple so that they cannot be 
turned. 


COOK ELECTRIC COMPANY 


Insulated metal fanning strips provide for 
orderly distribution of drop wires and lock 
with formed metal cross pieces which close 
the ends of the face plate, brace the sides of 
the box, and hold the face plate down tight. 


The X Terminal is made in 11, 16, and 26 


pair sizes. 


The Type X Terminal with its wide spacinrs 
of studs, its reversible cover, accessible drop 
wire arrangement, its light durable construc- 
tion, found instant favor among telephone 
managers. Hundreds of telephone companies 
are now installing X Type Terminals. Circu- 
lar on request. 


2700 SOUTHPORT AVENUE 
CHICAGO, ILLINOIS 





Vol. 31, No. 12 








‘Tele 


yhone 


Enoineer 








Voume 31 


DECEMBER, 1927 


Number 12 








The other day we drove up 
Duck Creek, one of those water 
courses that never has reached 
the dignity of a place on the 
map, but which for hundreds and perhaps thou- 
sands of years has been tumbling down its rocky 
bed in a cleft between hills along one of our great 
rivers. The road along the creek while solid enough 
due to the plentiful local supply of rock was scarcely 
built for speed. No modern, low hung, high pow- 
ered car could ever get over its ruts and bumps, 
although the hardy Ford of the now obsolescent 
Model T negotiated it fairly well. 

Tillable land is at a premium as the small fields 
of corn, wheat and alfalfa show but pasturage on 
the hillsiles is plentiful and well used for dairy cat- 
tle. Houses and farm buildings are small but the 
tiny patches of lawns and the now withering flower 
gardens show the loving care that has gone into 
making homes even in this unfavorable country. 

Along the creek ran a telephone line that inter- 
ested us. A single wire was supported by a bracket 
nailed to a tree, there swung between two trees on 
a knob supported by a cross wire, now held by a 
native pole and then for a ways merely lying along 
the top branches of the brush that grew along the 
roadside. 

We wondered that service could be given over 
such a line, and when we reached our destination 
we inquired of the farmer as to the quality of his 
service. His reply was that the service was good 
except in wet weather, wher it was difficult to call 
the exchange or any but near neighbors. In re- 
sponse to his invitation we tried a call to the ex- 
change and found transmission fairly good in spite 
of the line conditions we had seen. 

Finding our host in the talkative mood not un- 
usual among those who live in isolated places 
where the opportunity for conversation is not great, 
Wwe went into a discussion of telephone service. The 
old man—for it seems that all of the young folks 
have left that part of the country—agreed that it 
would be fine to have the type of service we de- 
Scribed but, he explained, “I’m afraid most of the 


When Ideals 


Bump Into 
Economics 


folks here couldn’t afford to pay what it costs. You 
know we don’t have much money; only a little from 
the eggs and milk. Maybe it would be better to 
have the kind of service we get and have everybody 
in the neighborhood have a telephone than to have 
higher priced service which only a few could 
afford.” 

There are hundreds of Duck Creeks in the coun- 
try, even if not on the map. They constitute a 
real problem in reaching the ideal, of a universal 
telephone service where anyone anywhere can talk 
to anyone anywhere else. The problem is not alone 
one of wires and cables, of repeaters and loading 
coils but is also one of placing a service of the type 
required for universal connection into the homes 
along Duck Creek at a price which the dwellers in 
those homes can afford to pay. 

Somehow, we came away from the interview with 
a feeling that perhaps the company furnishing the 
service in spite of its obvious shortcomings, perhaps 
had chosen the better way for a beginning; that 
it is better to follow the ideal of a service universal 
in the local community before trying to reach the 
larger ideal of a service that is universal throughout 
the entire country. The latter can come when the 
economic questions involved are nearer solution. 





At this time of year it is 
customary to comment on the 
necessity for preparedness for 
the sleet storms that annually 
or oftener visit the northern half of the country 
and occasionally extend their path of destruction 
into the warmer southern section. We approach 
the annual duty with a certain sense of the futility 
of such comment, for no amount of editorial 
thought and language will have any effect upon the 
frequency and intensity of the storms. Likewise 
it sometimes seems that the effect upon telephone 
companies is almost as little as upon the weather 
itself. 

When the news reports of the damage from sleet 
storms begin to come in, it will seem to us that 
they will not differ much from the reports that have 


Our Yearly 
Sleet Editorial 
Appears 








come each year as far back as we can remember. 
However, there is hope, for it seems that each year 
the length of time of total paralysis of telephone 
communication after a severe sleet storm is being 
shortened. If we can not prevent damage entirely, 
we are learning ways of reducing the amount and 
of restoring service more quickly after the storm. 
We have learned that the best insurance against 
damage is to build our line strongly and close to 
the ground. A line built of stocky poles set close 
together and only high enough to give safe clear- 
ance suffers little compared to the old lines on high 
poles. Next to adequate strength of lines we need 
adequate stocks of materials, particularly poles and 
wire, so that the work of restoration of service can 
be carried on without the delays that are bound to 
occur when transportation agencies as well as com- 
munications are struggling against the elements. 





For several months there has 


o— —— been talk of a “melon” in 
se nage oe American Telephone and Tel- 


quite effectually stopped by 
the declaration of President Gifford at the meeting 
of Railway and Public Utility Commissioners that 
the policy of the system was opposed to melons. 
More effective even than President Gifford’s state- 
ment was the actual “melon” that was cut on De- 
cember 1, not for the stockholders but for the users 
of service. 

Only fourteen months ago, a material reduction 
in long distance rates was made and now comes 
another cut which affects the longer haul calls. 
Apparently, the earlier reduction had the result of 
increasing traffic more than enough to offset the 
reduction in revenue per call as reported earnings 
for the year are as favorable as for last year, nine 
months of which were the result of the old rates. 

It is not possible at this time to estimate the 
effect of the change in rates on toll revenue of the 
parent company as the figures for earnings do not 
segregate various classes of income, but reports 
seem to indicate that there has been a marked in- 
crease in the number of long distance calls. We 
know of one connecting company of the Bell Sys- 
tem that has experienced an increase of about 20 
percent in the number of calls delivered to the long 
lines with an increase of 5 percent in gross revenue 
and others report similar conditions, although they 
do not have definite figures. 

As we have said in previous comments, the stock- 
holders of the A. T. & T. Co. have been treated 
very generously and they are not in need of “mel- 
ons” to make up for lean years. The declaration of 
dividends to the public in the form of reduced rates 
will, in the long run, be of more benefit to the stock- 
holders than a melon in the form of a stock dividend 
or other distribution. 
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In 1920, B took an option on 
s farm in a central state, 
which option B later sold to C 
at an advance. C took the 
farm, paying some cash and giving first and second 
mortgages. He later sold to D at a profit and D 
found a buyer in E, who moved onto the farm and 
began to operate it. E is still on the farm which 
is no longer the neat, well-kept place that A had, 
but is a run-down ramshackle place. He is farm- 
ing with the same old machinery he had in 1920 
and his buildings and fences have deteriorated be- 
cause it has taken every cent that the farm has 
earned to pay interest and taxes. 


A Lesson from AY 
Farm Price 
Pyramiding 


Now that the era of telephone speculation has 
passed into the second stage of resale at a profit to 
the original purchaser of the properties which have 
been purchased, we are wondering if the pyramid- 
ing of prices will go on until we have a recurrence 
of the situation in farm lands. It is to be hoped 
that reason will prevail before such a condition is 
reached. 





“A company like the Michi- 
gan Bell Telephone Company 
does not grow with the com- 
munity but ahead of it,” are 
words reported to have been said by B. H. Com- 
stock, president of the Traverse City Chamber of 
Commerce on the occasion of the laying of the cor- 
nerstone of a new telephone building in that city. 
This compliment may be taken as having wider 
application than alone to the company mentioned 
by name, for it may be said of the entire telephone 
industry, both as to its relation to the growth of 
the local community and to that of the country as 
a whole. 


Utilities Grow 
Ahead of Their 


Communities 


Telephone engineers and managers are planning 
not alone for the service that will be required to- 
morrow but for that service that will be needed in 
five, ten or twenty years. The entire business has 
been built upon the policy of furnishing service 
when and where it is needed and of a quality that 
more than adequately meets the needs of the user. 

It is true that there have been times when this 
policy has had to be abandoned temporarily, as was 
the case during and immediately after the war when 
materials and men were needed in other ways and 
the normal increases in plant could not be made. 
This condition has now been remedied as plants 
have approached a normal amount of spare facil- 
ities. 

In perhaps a few cases, inadequate financing or 
inefficient management have prevented full com- 
pliance with this policy of the industry, but as a 
whole the industry has a right to be proud of its 
record growth ahead of the communities and the 
country which it serves. 
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Practical Suggestions for 


In the last installment the subject of 


subscribers station equipment was dis 
cussed, briefly, and it was intimated that 
this discussion would be continued in the 
December installment, together with a 
tentative form for assembling the data. It 
will be remembered that it was also sug 
gested that it is out of the question to 
make a detailed count of all of the items 
falling under the group of accounts 
which are known collectively as Subscrib 
ers Station Equipment. Again, it was 
intimated that a ten or fifteen per cent 
field check is usually considered sufficient 
and that this check is merely made for 
the purpose of gaining an idea of the 
proportion of various types sa makes of 
instruments existent throughout thi plant 
and also for the purpose of assembling 
such data as may be pertinent to the 
building up of the unit costs for station 
installations, drop wires, ete 

For this purpose, I have prepared a 
eld form—as illustrated in Fig. No. 7. 
Referring to this form, it will be noted 
that the first two columns refer to the 
station apparatus, Account 231. The next 
six columns refer to the drop wire. Drop 
wiring is really a part of exchange aerial 
wire, Account 243, and should be so clas 
sified in the actual inventory. For pur 
poses of convenience, however, data re- 
ferring to the drop wire can best be ob 
tained in connection with the percentage 
Station check, and the drop wire has 
therefore been included in the form above 
referred to. Of course, the information 
assembled—as to drop wires—is, subse 
quently, used primarily in connection with 
the building up of the unit costs In 
other words, the numbers of drops are 
not actually counted—rather, this infor 
mation is taken from the subscriber in 
stallation records, making due allowances 
and adjustments for two or more party 
lines in one house, which are served 
the same drop, and also for usable dead 
drops which are left on vacant property 
with the idea that the premises will b 
reoccupied at an early date, and the drop 
again used 

In connection with the subscribers sta 
tion equipment and drop wire, the follow 
ing points should be carefully noted by 
the field inspecto 

Instruments 

Make of instrument—Stromberg-Carl 
son, Kellogg, etc 


*Consulting telephone engines 148 
Wrigley Building, Chicago, Illinois 


Valuation 


By CHARLES W. McKAY, M. E.* 
CHAPTER VI 


Plant 


Manufacturer’s code number, if any Drop Wirmg 

rype of instrument—long-back wall, Type of wire used, whether No. 12 
hotel type, or desk set. bare wire, No. 14 copper twisted-pair, 

Condition of instrument No. 14 weatherproof single wire or No. 

Interior Wiring 17 copper-clad steel twisted-pair. 

Gauge and type of wire used Length of drop, from subscriber's 

Length of wire house to nearest point of attachment on 

Kind of ground wire used pole line 


Length of ground wire. 


Amount and kind of miscellaneous ma 


wood brackets, 


Size and type of ground rod terial, such as_ knobs, 
\mount and kind of miscellaneous ma Philadelphia brackets, etc 
terial used, such as protectors, knobs, Condition of drop wiring. 
staples, connecting block, etc The purpose of these data, it will be 


Condition of interior wiring remembe 


red, is merely for use in 


asccr- 





MATERIAL AT SUBSCRIBERS STATION 


SHEET NUMBER 
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(Fig. 7) 
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taining the average conditions existent 
throughout the plant, as an aid in th 
subsequent compilation of the unit costs 
The total number of instruments and 
installations will be determined entirely 
from the records and the total number 
of drops, either from the records or in 
connection with the inventory of exchange 
aerial wire. 

It will be noted that a sample of the 
method of recording is given on the first 
line of the form. In this case, there are 
three instruments—all Kellogg desk sets; 
the drop wire is No. 17, copperclad steel 
twisted-pair, and the length is approxi 
mately 150 ft. from the nearest pole to 
the point of entrance to the house; one 
wood bracket, one corner bracket and one 
porcelain knob are used; the inside wiring 
consists of 50 t. of “OE G” (olive green ) 
wire; 10 ft. of circular loom is used; two 
porcelain tubes (at the point of entrance 
to the building); station protectors are 
used and the miscellaneous equipment con 
sists of 10 rings, 100 staples, 10 wire 
tacks, 3 porcelain knobs and 5 screws. It 
is further found that the subscriber’s 
apparatus; the drop wire and the installa 
tion is in excellent condition—90 per cent. 

With respect to the station installa- 
tions, Account 232, it may be well to 
quote the instructions of the Interstate 
Commerce Commission: “This account 
should include the cost of installing ap 
paratus and the cost of inside wire, that 
is, the wires (or cables) from the in 
struments to the point of entrance to the 
building, where the drop wires or interior 
block wires terminate; or to the junction 
boxes, where the house cable or other 
cable terminates, including wires on the 
same premises to connect main and exten 
sion stations: or to connect the private 
branch exchange distributing frames with 
their terminal stations.’ 

The method of appraisement of the 
equipment falling under the heading of 
“Station Installations” has been previous 
ly outlined in detail under the head of 
“Station Apparatus, Account 231.” 

To avoid confusion it may be well, at 
this juncture, to give a recapitulation of 
accounts with the proper titles and a 
count numbers incorporated in this re 
capitulation. Such a set up is illustrated 
in Fig. No. 2. 

Referring to the above table, it will be 
Wires are 


noted that Interior Block 
classified as account 233. The interior 
block wires are, in reality, a part of the 
outside plant. As a matter of ‘fact, they 
are merely a substitute for drop wires 
being used along building wires and reat 
fences in conjunction with interior block 
cable. Block cable is used in the more 
conjested portions of towns and cities 
in lieu of aerial cable. 

To review the instructions of the In 
terstate Commerce Commission: “This 
account should include the cost of interior 
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block wires (or cables) from the point 
of entrance to the building, where con- 
nection is made with the inside wires, to 
the point of connection with the perma 
nent circuits at the terminals (block cable 
inderground 


boxes) of the subsidiary 


cable or subsidiary aerial cable 





Land, I. C. C. account 211 

Buildings, I. C. C. account 212. 

Central office telephone equip 
ment, account 221. 

Other equipment of central office, 
account 222. 

Station apparatus, account 231 

Station installations, account 

Interior block wires, account 23. 

Private branch exchanges, a 
count 234 

Booths and special fittings, a 
count 235, 

Exchange, 
account 241. 

Toll, pole lines, I. C. C. account 
251. 

Exchange, aerial cabl 4 ‘; 
account 242. 

Toll, aerial cable | ( ( at 
count 252. 

Exchange, aerial wire 
account 243 

Toll, aerial wire, I. ¢ ( account 


253 





Exchange, underground conduit, 


I. C. C. account 244 

Toll, underground conduit, I. | 
C. account 254. 

Exchange, underground cable 
I. C. C. account 245 

Toll, underground cable, I. C. C 
account 255 

Exchange, submarine cable, I. ( 
C. account 246 

Toll, submarine cable, I. | ( 
account 256 

Office furniture and 
( C. account 26] 

General shop equipment, I. C. ¢ 
account 262 

General store equipment, I. ¢ 
C€. account 263 

General stable and garage e ulp 
ment, I. C. C. account 264 


General tools and implements, 











I in © account 265 
Material and supplies, I. ¢ ( 
account 122 
Richt ot vay. | ( ( " ount 
207 
Suma of entortabl. rop , 


The relat 


umbet + 4 9 ck 


wires 1s usually small, except perhaps in 


very lar r¢ cities lt tne t and 
smaller citi S, the interior blox k distribu 
tion system is used only throughout the 
more congested district 

The accounting instructions on the sub 
ject of block wires are slightly confusing 
in that they define interior block wires 
as the “wires (or cables) from the point 
of entrance to the building, where cor 
nection is made with the inside wires, t 
the point of connection with the perma 
nent circuits at the terminals (block cable 
boxes ) of th subsidiary ul derground 


cable or subsidiary aerial cable 
Che writer believes that th tion 


iad 4 CSc 


Vol al. No. 12 


left to the discretion of the appraisal engi 


it 
neet If the amount of cable is small 
ind it is only used as a substitute for a 
given numper ot LOCK wires tl t 


should be included under block wiring, 
account 233. 
To illustrate, let us suppose tnat a cer 


tain building required an 100 ft. run of 


ten interior block wires to provide the 
necessary service It might be advisable 
to substitute a 10-pair silk and cotton in 


sulated lead covered cable to replace these 


ten interior block wires 
the cable should be charged to Interior 
Block Wires, Account 233—instead of to 
Interior Block Cable Account 245. In 
this connection it may be well to remind 
the reader that interior block and house 
cables are considered in the light of ex 
tensions to the underground cable plant 
and this is the reason they are charge 
to Account 245 

On the other’ hand, let us assume that 
a 200-pair cable—several hundred feet in 
length—is required to furnish service to 
a certain building, this cable extending 
from the terminal box in the block to the 
cross connection blocks in the basement 
of the building. Strictly speaking, if we 
adhere to the language of the commis 
sion’s instructions, this cable should | 


charged to the 233 account. However, in 


¢ 


a case of this nature, it is probable that 
paper insulated lead covered cable would 
be used, and, furthermore, the construc 
tion conditions are practically the same 
as those involved in placing block cable 
Hence adhering to the dictates of com- 
mon sense, this 200 pair cable should not 
should be 


\ccount 


be charged to Account 233. but 





In the inventor d appraisement of a 
large plant, many questions of this nature 
ma iris¢ il d is already Suggested the 

ust be settled upon the basis of their 
individual merits—always assuming that 
the appraisal engineer will use good 
common sense in making his decisions and 

lassification 

It is possible i e, to mak 
actual spectio toa oft the interior 
blocl viring ind te nvent¢ this por 
tie of the plant detai There is a 
question nowever 1 ethet the 

ilue « the blo ' i int 1e ex 

enise 1 )] ed i det red € or 

For all practical purposes sufficiently 
iccurate r¢ ults may he obtained } iscer 

i ing the total numbe ( subscribe rs. 
tations |! ated within the district fed b 
¢ ntetr bl ck ( ibles inc ictuall in 
specting o ] irgve et! og} 1 mbet te 
irnish data as to average conditions 
ile < ot vir ee pac bridle 
I s 1 ill ( | ill Nspec 
i 5 10 pet ent 2% il num 
bet f stations fed b ter block wit 
ne will suffice 
Following the « gi the 
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\ tor Z,UL5 palit CaDi« 
] 2 pairs i werinis ack 
One ne-position wire chiet's 
I tl chiet operator 
I lat t (ne t ane battery 
cumulator consisting of 1] 
ping eler t nd 11 F-17 lead-lined wood 
tly a tal e )U-ampere mercury arc recti 
1 et ne power switchboard with neces 
vitches and instruments ne mal 
( oard one service fuse board one 
ttent { I tzer-Cabot harmonic ringer converter 
‘ t r frequency); four harmonic test 


é fuse panel, capacity 360 fuses 
Office Tel equipped with 260 fuses and mountings 
221 ( uch a marked difference be 
t twe t iri types o! central office 
ge pment that it is almost impossib!le t 
g prescril tandard inventory forms lt 
es forms will not be necessary 
ent le cription ol! the boards, rack 
f the genet ind auxiliary equipment may be made 1 
t ’ t form, a uggested in the foregoing 
t wrap It is always well, however 
nak letailed diagram of the form 
the board, showing relative cation ot 
‘ ering ich n ultiple ack et 
‘ f | ther central office account Other 
t f Central Offices, Account 
222 n px rhay best be des« ribed b 
) - the language of the Interstar 
Comme ( ommissio1 
| in ount ays the commission 
é icks, 4 ul clude the cost of turniture and 
) It pment (other than telephone equip 
ks, 16 L. | ment) in central offices of the operating 
graph and force This includes the furniture and 
toll é ment in the operators’ rest and lunch 
8 pairs toll rooms and in the operators’ schools.” 
ation sectio1 Obviously, the only way to inventory 
( multiple lupment { this nature is to “buckle 
50 sy to the b” and properly list all 
i CT t f T re tt > etc 
icks, and 2 We still ha what is known as the 
tions. kat Genet Equipment” group. This group 
positior é e following 
l rd ci Off ture and xtures, account 
é pper 261 
t Genera p equipment, account 262 
esl t General store equipment, account 263 
ac , 50 Ge table and garage equipment 
These tv " 264 
ith 950 1 e ets 3g 2 implements, account 
perators’ | 265 
r'c r \V it p + ; rniture ind 
— ‘ <t ¢ MI at commiss 
rs | il Sa\ 
rato! Tr} t ] ude the cost 
reurt 5 t Alt irpets cases 
n ble partit I t shelves, type 
vrite Ire machines, adding ma 
ill type ma hin fice devices tove 
LD é portable t xtures, and 
trij t tting except fittings cor 
mediat rt of Iding as provided 
1,600 pai for in A int 212, Buildings, and tele 
le terminal hone equipment provided for under 
yment \ t 220, Central Office Equipment ) 
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Keynote of Popularity 
[f Monarch Switchboards 


ity in the design and construction of all the essential 
kof Monarch Switchboards has brought about greater 
i efficiency and unusually low maintenance costs. 


U4 


Li 


ymple, the simplicity of design and sturdy construction 
keyshelf supervisory signal and key used in all our 
pe magneto switchboards provides supervision and 
efficiency equal to that of common battery operation. 





Lovaintenance Costs 


- accegio every part of the switchboard and 
ach pipparatus, plus simplicity in design 
durafuction, accounts for the low cost 
aintafnarch type magneto switchboards. 
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for Assurance of Uninterrupted Service 
“COpPERWELD” Telephone Line Wire 


The maintaining of normal service under abnormal condi- 
tions is the foremost requirement of a telephone system. 
Galvanized steel or iron wires soon rust and interfere 
with proper performance, often crippling an entire section. 


The use of Copperweld, which cannot rust, insures 
absolute reliability of service and does away with regular 
maintenance and replacement costs. | 








Copperweld wires “ride thru the storm.” They 








“COPPERWELD" stay up long after copper and (new) galvan- 
Line Wire ized wires of equal and larger sizes are down. 
rop Wire : : 
oe Size for size, Copperweld is 175% safer. 
Cable Rings 
mieeaianes Copperweld wire cannot rust. The copper 





There never has been, nor is  @Xterlor 1S permanently and continuously 


there now, any other “‘copper- 


covered steel” or “copper-clad molten welded to the steel core for all time. 


steel’’ made like “COPPERWELD’ ~ 
Geet Mhan Wtiing Pranese It can never crack, split or peel. 





Copperweld wire costs less per mile than 

; copper or galvanized wires of equal and less 
safety -- based on ability to withstand sleet and 
“Engineering Data—Copperweld” == wind loads - - weighs less, and is easier to string. 


a book of wire data for engineers 
and field men, sent on request. 
Write for your copy. 











Take advantage of the saving Copperweld 
will effect on your lines. 








Copperweld Steel i Company SYmerican Glectric (gmpany, Fre. 


State and 64th Streets 
Chicago, U.S. A. 


Distributor to the Independent Telephone Trade 
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Grand Summary of the Reproduction 
Costs and Present Values of the 





Blank Telephone Company 
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Engineering and general su- 
pervision during construc- 
| Hage URE NR i ee 

Taxes and insurance during 
construction ............. 

Interest during construction 

Omissions and contingencies 
during construction....... 

Tools and tool expense dur- 
ing construction......... 

Supply expense during con- 
ae 


(2) Total collateral or 


"arenes «(Gest kc esx 8.01. § 
(3)-(1)-(2) Total physical 

Pe eee a 
Cost of establishing  busi- 

A tic ndiatiaek vans had 6.3 $. $ 
Cost of financing.......... 
Working capital 
(4) Sub-total $ $ 
(5)-(3)-(4) Grand totals. ..$. $ 


All Values 
I think No. 8 speaks for itself and no 
comment is necessary at this junction 


Fig. 8—Recapitulation of 


Now just a brief preamble to the sub 
ject of inspecting the plant for the pur 
pose of determining the present condi 
tion, so that we may be in a position to 
start off “with a rush” in the January 
Ist, 1928, installment. 

From previous installments, it will be 
remembered that what we are looking for 
is accrued depreciation and not annual 
depreciation. In other words, our prob 
lem consists in determining the expected 
future life of plant—regardless of age or 
other factors. In order to accomplish 
this, naturally, we must inspect the plant, 
item by item. 

Take for illustration the equipment 
falling under the caption “Exchange Pole 
Lines, Account 241.” 


of poles, must be inspected to determine 


Each pole, or run 


what deterioration has taken place, due 
to “age, wear and tear,” and what the 
expected future life may be, basing our 
investigation upon the sound premises of 
common sense, plus experience, in the 
telephone “game.” 

Among other things, we must look for 
rot at or below the ground line; serious 
cracks or checks above the ground line; 
broken or rotted cross arms; the general 
condition of anchors and guys, etc., etc 

With respect to the aerial cable plant, 
we must look for crystallization in th 
cable sheath, defective insulation of the 
wires, etc. 

In connection with the wire plant—if 
the wire be iron, we must look for rust, 
or corrosion. If the wire be insulated, 
we must take into account, the condition 
of the insulation as found at the date of 
inspection. 


And so on, through the other various 


accounts, or classifications, of plant and 
equipment. I merely cite the above as a 


preliminary illustration—but there is no 
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need of going into further detail now, as 
the subject will be discussed thoroughly 
in the article appearing in the issue of 
TELEPHONE ENGINEER for January, 1928 

As this installment will reach you be 


fore January 1, 1928, may the writer tak« 
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this opportunity to express the wish that 
the year 1927 has more than lived up to 
the expectations you had in mind a year 
ago, and that the year 1928 will be the 
“best ever’ in the history of your 


company 


Cannon Shoots Holes in 
** Promoters’ Deals at I/lino1s Meet 


Springfield, [l]1—George X. Cannon, 
re-elected president of the Illinois Tele 
phone Association at its annual meeting 
held here November 17 and 18 put the 
buying bodies that have been so active 1 
the telephone industry out for inspection 
of the convention’s more than 500 attend 
ants and showed the conventioneers what 
made the buying wheels go ‘round. He 
noted that the 
not be immune from the tendency toward 


telephone business could 
consolidations that has been an outstand 
ing characteristic of American business 
during the last couple of years, but de 
plored the effect of this trend on indi 
vidual enterprise and its development of 
an absentee landlordism, particularly in 
the cases of the smaller companies 
There has been a tendency of these 
f 


sales to create knowledge and ideas « 
property values that telephone men did 
not actually realize had existed, said Mr 
Cannon. This is thrilling and encourag 
ing to the men who have spent their 
lives in the industry, stated the Illinois 
president. In his presidential address he 
later referred to this factor as figuring in 
a necessary raise of rates in many loca 
tions. “There is no business that has been 
conducted on a more niggardly basis and 
witha smaller return, with less overhead 
expenses than that of the Independent 
telephone property,” remarked Mr. Cannon 
in expressing the opinion that consolida 
tion would not necessarily mean more 
Introduction of 


economical operation 


new factors into the telephone field might 


he followed bv a call tor communities 
effected to pay a higher rate, in order 
that a reasonable return be paid on the 
purchase price or value of the purchased 
property, commented the Illinois leade1 
That would bring down criticism of at 

tempts to gain this revenue, but since 
people are more critical now than the 

have been at any other period, the rate 


raisers might as well steel themselves for 


the ordeal and get enough money to sup 


ply good service at a good return, he con 
tinued. Eventually the improved service 
will reconcile the subscribers to the tn 
creased rate 

Phe preside t referred to the work be 


ing done by the association 
regulation easier for the smaller com 
panies and called for 


tween the association and the commiss1o1 


in simplifying the procedure of relief 


the smaller companies He also men 
tioned the new psychology of younger e: 
ecutives in building telephone traffic, stat 
ing that the older business men had con 
} 


1li¢ 


sidered the telephone as a luxury, w 
the newer generation considers it as one 
of the greatest conservers of time and 
energy 

Illinois Body Trail-Blazer 


Mitchell, who Was Ire elected 


tary-treasurer ot the Illinois associa 


Jay G 
Secre¢ 
tion, reviewed the body’s work during the 
last vear and pointed out its detinite value 
to its members. He cited a number of 
cases wherein the Illinois association had 
pioneered in establishing many of the 
present successful practices of state tele 
phone associations 


Mr. Mitchell told 


state’s district meeting and of their grow 


the history of the 


ing practical benefits. He related the 
work done by the association in staging 
traffic and plant conferences under thi 
supervision of acknowledged authorities 
He also detailed what the Illinois associa 
tion has been going to get the telephone 
companies of the state to use newspaper 


What the 


association did in combatting the women’s 


space properly and sufficiently 


eight hour day bill was outlined by Secre 


tary Mitchell Further details of the 
work done for the association with ré 
spect to this matter by C. B. Cheadle 
and Ed D 


Mr. Glandon later during the conventiot 


Glandon were presented by 


[llinois has been paying special atten 
tion to the transmission problems of its 
members, said Mr. Mitchell, in telling of 


the transmission surveys made in 8&7 of 
member company exchanges Further 
particulars of the specific work of the 
association with respect to traffic educa 
tion and standardization of toll rates 
were given to the convention in the se 
retary’s report 

Mr. Mitchell recommended that ever 
effort be made by the association and its 
members to establish contact with the 
new owners ot te lephone properties in the 
state, and that these new owner he 
urgently solicited to take an active part 
in the work of the associati 

The asse il ! financial 1 met eT 
ip affairs were reported to be ealtl 
onditiot 

How th is lation epresentatives 
kilfully avoided a m terpretation of 

( ( ntinued pa 90) 


om = piper earns 











- Studying Details of Telephone | 
Work 


By E. R. COLLINS 


] +? j ; 
Vani L Lelepnone oO vslen 


CHAPTER X 
s ¢ \ energy over the line he intensity of enough away so that it will not induce 
seine lf bt t the the noise will vary for different locali a current in the coils of the telephone 
tt sti tion o1 Ir { will be tie Where street car lines art oper- receiver n case your oscillator is not 
mk ce Wind a val « ated, or high voltage lines are near, there trong enough, borrow a two-stage audio 
n the el il b l vill be quite a flow of rent through umplifer and boost it up. It will be 
eel, frot h all metal part \ the earth from point to point. This wil necessary to connect a coil across the 
beet moved vire from a ld be indicated by the noise in the receive: amplifier output to allow the plate cur 


gel 1 will e! ll \ ver he and in often be detected | ensitive rent to reach the plate Now get 4 piece 





re with a fe e] f frict tape meters. The telephone wire offers a low of metal as shown in Fig. 78, 1-2-3-4 
en give ‘ thre it ick resistance path for such currents, and i Have 1 and 2 of equal size, with 3 and 4 
nhalt { t \ couple uch localiti 4 inde I ot 
t elep! ected as y power lit or street railway | 


Coil wound in Rim. Connec 
ove Operetors Head Telephone 


4 to 
gro ieciever. 
Wheel Rim £ 
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\ | 1 72 
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\ " 
: coil Receiver 

1 
! O ite t others Lay piece of 

1 ss © th largo late which wil 
i j pa pn re large plate whnichn Nil 
‘ 





|} represent the ground. Then lay the four 


‘ I etal ver the paper Now 
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nect the receiver to 1 and 2, taking 
ire t ave vour hands clear of either 


‘oil wound } t the plate or receiver terminals. Note 








7 t there 1 mk und heard in the re 
; er. Now move one receiver terminal 
can 1 awd ¥ ind) = ) Prat rAA wet t 

emerge oe ae _ — ame ate Z t plate > and note the tone 
e ton louder when it 1s 
é plate N 4. Now ere } 
() ' . t 2 t place We will Ippost 

b at ta 

The f 

inderstand 
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electrical energy will be evident by the 
hum in the receiver. Plate No. 4 being 
larger still will cause a larger hum. If 
care is taken to perform this experiment 
successfully, it will assist greatly in un- 
derstanding the rest of this article. 

In Fig. 79 is shown a telephone line 
grounded through a receiver at one end, 
but open and clear of the ground at the 


Meceiver 


= 


Telephone Line 
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Here show a high resistance joint 


such as might appear at a railway cross- 


we 


Such a joint we 
The line 


ing any frosty morning 
know will make the line noisy. 
may even be open, and the noise would 
then be louder 
line is open at the bad joint. Then on one 
side of the receiver we have a capacity 
which 


section “A” we 





Tele@phone Line 








om M oa 
1 +f” i+ +] wl 
+ + + [+ 
Dottea Line “Earth”. 
Showing distribution of Charges on Telephone Line 

"Balanced Metallic Circuit." 

(Fig. 80) 
other. We will suppose that for a given of (2). On the other side of the re 
instant there is a positive charge on the ceiver we have Sections “C,” “D,” and 
earth’s surface. Then it follows that “B” each with a value of (2). There- 


there will be a negative charge accumu- 
late on the telephone wire strung above 
the earth. The charge, however, leaks off 
through the telephone receiver to earth 


again, and appears as noise. Now as 
noise is the great enemy of successful 
voice transmission, we must do all we 


can to avoid this condition. In Fig 78 
when the receiver was connected to plates 
1 and 2, there was no noise. These plates 
were equal, and therefore balanced. Since 
there was as much pressure on one side 
of the receiver as on the other, then there 


would be no flow of current evident. 


Balanced Telephone Lines. 


must the 
That is they 


In telephone lines we use 


same means to prevent noise 
balance. They must be the 
from the earth, and must 


must be in 
same distance 
be the same length and size, to be equal 
capacity areas. If these conditions are 
met, they will give a result as shown in 
Fig. 80. 

Here 
line, of two equal sized wires, supported 
the the 


shown lines. 


we have a metallic telephone 


distance above earth as 
the dotted We 
shown the earth positive, and the line 
the 
polarity of the charge will be rapidly re- 


same 
by have 


therefore negative. However, since 
versing, then an alternating current will 
Sut 


wires is 


be caused to flow over the line wires. 
the the 
equal, then the effect of one wire will 
the effect of the 


there will. be no evidence of current 


since charge on two 


neutralize other, and 


flow 
in the receiver. 
In Fig. 81 


we show the same line 


We will suppose that the 


will give a value 
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of (2) while on the other side we have 
a capacity value of (6) or a difference 


of (4). 


rent due to these unequal capacities, 


Therefore the transfer of cur- 
will 
be due to the difference of energy in the 
(4). Here 


the 


charges, which is we have a 


similar situation to experiment in 


Fig. 78. 
Unequal Capacities Due to a Cross 
In Fig. 82 we have the same line again, 
but this time instead of being open, it is 
crossed with another wire which is free 


from ground. We have here 6 equal ca- 


pacities. On one side of the receiver we 
have Sections “A,” “B,” “C,” “D,” each 
with a value of 2 making a total of 8. 


On the other side we have Sections “E” 


and “F” each of the value of 2, making 
a total of 4. Now if the two wires were 
separated at the end of the line away 
from the receiver, the noise would be 


quite loud, due to the difference of the 
charges on each side of the receiver. If 
the lines were closed, the circuit would 
be much quieter, as part of the energy 
would go around that way. If there were 
a line coil at that point the impedance of 
the coil would prevent the high frequency 
hum from getting through, and the noise 
loud as when the 


would be almost as 


line was open. Here again we have much 























fore on one side we have a capacity value the same thing as in Fig. 78. 
Receiver 
High Resistance 
Bad Joint 
WANS Telephone Line 
~  “Seotion "A" (2) N. ~ Section "B" (2) 
Section "D" (2) 
Section "C" (2) Telephone Line 
g ? Se a ee, ~ oa - os a" 
ff 4 
, 4 
aa 7 
/ 7 
od a 
4 
Lote 2 PP Ea Se Re ee ee. 2a De 
oor oe Ear 
Showing distribution of Charges on Line which 
is unbélanced, due to bad joint. Line Noisy. 
(Fig. 81) 
Receiver 
Dead ad a Line . 
/ = Seetton 20" (Zy— = Seotion—v" ~w — aa 
Metallic Telephgne Line 
4 
7 _ Section "E" (2) / Secbion "F" (2) fe 
-— a - -. wt we aA eS Ce 
x as 4 = ~~ P ~~ x ~ x ~~ 
P 4 
4 ra 
x 4 x 4 4 x 2 wit xf fy 


Showing 


Metallic Telephone unbalanced by being 


srossed with a dead wire at (ZX) Line Noisy 


82) 
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Connecting Grounded and Metallic 
Lines 


Ir Fig 8 we ive 1 rT under li t 
and i metal 1¢ ne ¢ nnected ti 2 i 
A | on th tall 
elepnone excnange A 4 metallic pa 
of cords. The grounded line might be 
f rl iuiet ind + + tal eT W he 

| 
connected t 1 metallic line, « i long 
3 
distance ne which would also be met 
1 

( Ve get ack t equa capa tre 
iga Suppose we were listening at the 
distant end of the metalli ine Chet 


; ’ ’ , . 
the noise effect would be due to the dif 
rerence ot! tne 


line and the upper side of the metallic line 


whi is 4 and the lower sid f the 

metall line vhicl 2 i difference 
I 2 Phe creater tne aitte nce the 

greater! the noise i yperator it + 





exchat r¢ wol Lis heat le n S¢ i 

though stening at ifferent points o1 
tne ne¢ \ ild make a differer to the 
ntensity ot ‘ e, due to the change 


—_——. 
p- 4 
o 
5 
' 


ner therefore would be bad 


densers to separate the two cords we will 
have very much the same situation. It 
will depend on the frequency of the dis 
turbing currents. If the frequency is 
high the resistance of the condensers 





{ 


will be very low, and the two lines mig 
nnected straight throug! 
without the condensers. For low fre 
quencies, say of the order of 20 to 60 
cycles the resistance would be higher, and 
some blocking effect would be noticed t 
the noise. In Fig. 84, therefore, we have 
1 method of connecting such lines whicl 
will depend on local conditions, or the 
nature of the disturbing charges 

In Fig. 85 we show the two same lines 
connected by a repeating coil or trans 
former is used in place of the condensers 


This method separates the capacities, so 


that the noise heard will be that of the 
noisiest circuit, which would usually be 
the grounded line This repeating coil 


might be connected into the grounded line 
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1 +} 


at all times or it might be included in the 


4 


‘ord circuit of the switchboard The 
former method is preferred, as then at 
ill times the grounded line can be treated 


yy the operator as a metalli 
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Engineers’ Club in New San Fran- 
cisco Home 


San Francisco, Cal—New quarters of 


he Engineers’ Club of San Francisco 








{2} i J * Vey 
pr a 
re 
. 





a Metallic and Singl Stet 
thr ne Exchange wit ords. 








(Fig. 83) 


mpedance to certall Voice Irequencie 


which is known as a loss. This as a rule 


is to be pre ferred to the noise 


Lines 


In Fig. 85 we have two balanced metal 


Connecting Balanced Metallic 





lic lines which we will assume are nor 
mal quiet lines. Connect them with a 
( qa ¢ cuit i whicn wo unequa con 


densers are used. Assuming that a 1,000 


have been dedicated The club is free of 
debt and operating on a self-supporting 
} 


in recent years the club has become 


focal center for activities of engineer- 
societies in the San Francisco Bay 
region. It is the club’s plan to extend 
this service to the profession and partic 

ularly to effect still closer relations with 


national engineering societies 


Exchange 














Showing a Single L 
Exchange, using Co 


cycle current were flowing, then the 1 
M.F. condenser would offer a reactance 
of 159 ohms, and the % M.F. condenser 
a reactance of 315 ohms. The difference 
of 156 ohms would not be much but in 
certain locations the noise due to the u 
balance would be bad 


(7 » De mtinued ) 
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Showing two Balanced 
an Exchange, with w 





Metallic Lines 


onnected through 
1 condensers in Cord Circuit. 


Rs) 


ine and Ketallio Line Connected through an 
rds equipped with two equal condensers, 


(Fig. 
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Grant Pelton Now Is Automatic 
Director 


Chicago, Ill—Grant Pelton, for the 


years vice-president in charge of 


past 2 


manutacturing for Automatic Electric, 


Inc., and for 20 years a member of the 
\utomatic organization, has been made a 


airector ot 


the company 


Athens, Home of Ohio Head 
Orders Automatic 


Athens. O Athens Home Telo. ¢ 
whit Dr. GJ s, president of 

the Ohi Independent Telephone associa 
t » tar manager, has < yncluded 
xtensive investigation of equipment 


tor it re ty! ¢ 


ant by placing an order for 


1,200 lines of Strowger automatic equip 


\ handsome new headquarters building 
nder construction te provide a home 
for the new equipment which will care 
ippr mately 2,500 subscribers’ sta 
tions. The order also calls for a six-posi 
tion toll, rural and special board from the 


\utomatic people 
I l 








Application of Alternating 
Currents in |elephony 


By F. J. DOMMERQUE 


Fellow A.J 


91. Transmitter and Receiver nplet ( nin Fig. 104, fron by: proper pro 












































telephone currents are pure and sim ' a ‘ ragi rig. | ¢ € 
le alternating current t follows that Irom p t é, tl norn t Gs 
all apparatus forming part of the talking posion 0 mM positior tol t A a 
rcuit is subject to the laws governing ind back to normal positior ts normal state a: 
ilternating current phenomena It 1s Position 2 shows that in 1 normal inding a 
In our province to discuss every piece position the diaphrag Httracted rdinate 1 in Fig. 106 and the lace 
t apparatu influenced by ilternatins +o, #1 ittractior , ti} permat t mac the ordinate 2 A « __ " the ¢ 
current in a_ telephone plant nor it net W it] t ¢ permanent aonet the mitter diaphraen set 
ions, but it may be instructive ele phragt , rrimar Itage nen 
me ot them which aré ft particular rmal posit , ats ; these ss rr 
ateresi ty Se eaigee a sl mein spe Che 
here I I il the tranmsmitts : 104 tha oe «4 9 ] " ed « ‘ re 
The voice causes the diaphragm of the b o 104 ars e it would ma , ioak: “ty ; we 
transmitter to vibrate in accordance witl double th — it ae art 106 an 
the wave form of the voice, which form — ajternating current. which would prevent rl icteahng San -lilkarnane: * aad 
has been discussed in Section 13 on sound accurate rept duction of the peecl 1} and oltage from 1 _ at p | 
waves. The transmitter is fed by a stronger the permanent magnetism. tl ndary current has 2 mu lower ampl 
steady current which is converted into a igher the sensitiven f ; > has become ve small e the 
variable current, the variations of which Buctnations of the secondary voltage have 
are sent out as electro magnetic waves —---/-—---— herame considerably lare 
[he vibrations of the diaphragm have “SssTSgo--- Induction coils as wel repeating 
been observed as being of a very smal] q coils are nothing else ut smal trans 
amplitude. To increase the amplitude an } > 4 formers: there is no very marked differ 
induction coil is employed, the action ot 4 ence between them: repeating coils also 
which will be explained presently have two windings. a primary and sec- 
\t the other end of the line the re ondary. The principal difference cor 
ceiver transforms the variations of the sists in the ratio of transformation with 
electric current again into sound vibra repeating coils used in cord circuits f 
tions, which are perceived as speech by instance, where simply a separation of the 
the listener two halves of the circuit required, the 
In order to obtain an efficient repro ratio of transformation can be one to 
duction of the vibrations of the transmit Ly one, that is, both, primary and secondary 
ter diaphragm and also to prevent dis can have the same number of turns. 7 wn 
tortion and indistinctiveness of the repro winding of induction coils ranges from 
duced speech the modern receiver has Fia. 105 0.3 to 0.5 ohms for the primary and from 
will be, which means, the reproductiot Lp 





a will be more perfect. There is a limit to —— 5, PEO aa 
Z d this strengthening, too much of it will a aan x 
cause the diaphragm to “freeze,” it will “p / 
*¥ 


no longer vibrate symmetrically 








Fast 
N 





0 / 
92. Induction Coils and Repeating Pe 


Cc Coils 


The current fluctuating in the primary 





coil, containing also the transmitter, mag 
104 netizes the iron core of the coil, and the 2 


variations in the magnetic field induce 


been evolved, which consists of a per fluctuating currents in the secondary cir — 
manent magnet whose poles serve as cuit corresponding to the waves produced (6) bs 1 TIME* 
‘e for an electromagnet. This arrange by the transmitter in form but lagging 


i‘ la 








ore 

ment renders the telephone more sensitive — jn phase by a quarter of a wave length 

to small changes in the magnetizing cir As a rule primary and secondary winding SECONDARY 

cuit, the magnetic field being the result have nearly the same energy but the in Fig. 10 

of two factors, the constant action of the duced currents are of a higher potential 14 to 36 ohms for the secondary in local 

permanent magnetism and the variable and lower intensity than the primary cur battery work. For common battery work 

action of the electromagnetism. During a rents and consequently better suited to the Bell companies use an inductiom cot 
overcome high line resistances and may with a primary of 17 ohms and a second 

*Twenty-first article on Telephone be adapted to almost any kind of a lin arv of 26 ohms 
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How many are 421,000 stockholders? 


. i 1d: ertisement of the 


American Telephone and Telegraph Company 
S 


On OcrosBer 15th, American 
Telephone and Telegraph 
Company checks representing 
the 1 <2d dividend were mailed 


to its 421,000 stockholders. That is 


the largest number of stockholders of 


any company in the world. 

The American Telephone and 
Telegraph Company is owned by a 
great investment democracy. 

Its dividend checks are cashed at 
banks in every state in the Union, by 
people representing all trades, stations 


and professions. 





No institution is more nation- 
ally or publicly owned than 
the American Telephone and 
Telegraph Company, which in 
turn owns more than 91% of the com- 
mon stock of the operating companies 
of the Bell national System. The 


average holding is 26 shares, and no 


one person owns as much as 1% of 


the total stock. 

The Bell System was developed 
in the interest of telephone users 
and is owned by the public that it 


serves. 











93. Retardation Coils 

Retardation coils differ from induction 
coils in that they do not transform, but 
simply retard or choke back all rapidly 
varying currents. For feeble currents of 
this kind an open magnetic circuit is pre 
ferred or, better stated, is necessary. 
Such 


pedance coils just because in practice they 


coils are frequently named im 
impede and block alternating or rapidly 
varying currents. 

In composite circuits for simultaneous 
telegraphy and telephony the problem to 
be solved is such that the direct telegraph 
currents certain intensity to 
operate the telegraph instruments, while 


in telephoning weak or feeble currents 


require a 


must be changed from sudden increase 


and decrease at the opening and closing 


of circuits to slow increase and slow 


decrease. Retardation coils will answer 


the purpose. 


To give a high impedance a_ closed 


magnetic circuit of low reluctance is re- 
quired. A core of very fine wire formed 


into an U shape or, better, into a ring 


and wound with a large number of coarse 


wire will answer. Sometimes the par 


ticular case where such a coil is required 
is better served by a retardation coil with 
iron wound into a 


a core of continuous 


ring; such coils are called toroidal and 


are usually provided with an_ outside 


casing of iron. 


The impedance of a retardation coil 
varies for alternating currents of differ- 
ent frequencies; it increases with increas 
ing frequency and its value is determined 
by the inductance L which is a function 
of the number of turns and the kind of 
core of the coil. 

To calculate the impedance of a re 


tardation coil the formula: Impedance 


VR 
designates the ohmic resistance or resist- 


(2m )*L? ohm is used, where R 


ance to continuous currents, n the fre- 
quency of the alternating current and L 
the inductance. As an example we will 
retarda 
L=2 
henrys, an ohmic resistance of 10 ohms 
and being subjected to an alternating cur- 


Then its 


determine the impedance of a 


tion coil having an _ inductance 


rent of 800 cycles per second. 
impedance will be: 
V 10°+(2 X 3.14 & 
Vv 100 + 100962400 





800)? 4 

10,044 ohms. 
This shows the ohmic resistance (R’) 
little com- 
parison to the other expression under the 


is of very consequence in 
rootsign 

In the above example the frequency of 
800 cycles per second had been chosen 
intentionally because it represents a fair 
average value of the frequencies of im 
portance in telephonic transmission, the 
range of the most important frequencies 
being from 530 to 1200 cycles per second. 
Often we find the value of. 2m or w 
taken as 5,000, which corresponds very 
nearly to 800 for nm 
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For sake of illustration another example 
may be inserted, using for n a lower fre- 
quency, say 15 cycles per second, a fre- 
quency suitable for generator current. 
We then find the impedance, using the 
values for L and R the same as before, 
10 ohms, as 


namely L = 2 henrys and R- 


V 10° + (2 X 3.14 wis 
V 100 + 35400 188.5 ohms 
Here the ohmic resistance has gained 


considerably in importance in comparison 
to the total resistance. 

Examples being always instructive we 
will add as an example the calculation of 
the impedance of a condenser. 
con 


Previously the impedance of a 


denser in a circuit containing resistance 


and capacity only, was found to be 
] 
R?°+ — 
\ (2m )* xX ( 
[his formula indicates that the higher 


the values of n and C, the smaller the 
value of the impedance will be 

Assuming again the ohmic resistance as 
10 ohms, the freque ncy as R00 cycles per 


second or rather the value of 


5,000 cycles per reck 


oning, and the capacity of the condenser 


second for easier 


as 2m. f. Then we have to transform 


first the microfarads into farads, as all 








values must be in the same units To 
express capacity in farads the micro- 
farads must be multiplied by 10-*°; hence 
we obtain the impedance as 
] 
Se 
\ (27 X 800 X 2 1)" 
oe 
100 + — . 
= > 
\ 5000 - 
10° 
l 2 
= 100 + my 
N 0.01 


Vv 100+ 1007 
V 10100 
10.05 ohms 
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94. Generator Current Curves 
The 


pends primarily on the 


efficiency of any generator de 


construction of 


It is assumed that the air 


and the 


its armature 
mag- 


The 


gap between the armatur¢ 


net poles is reduced to a minimum. 
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current curve theoretically should be a 


sine curve This it would be, as shown 
in Fig. 107a, if the armature were made of 
a non-magnetic material, because then a 
held 


maintained throughout the rotation. 


could be 
The 


however . Into the 


homogeneous magnetic 


introduction of iron, 


armature causes the magnetic field to 


change its form at every step during 


rotation, as shown in Fig. 108. Starting 


rom the horizontal position (left in 


f 
F g. 108 ) 


the lines of 


where the armature wires cut 
force at right angles, during 
the rotation the north pole of the arma- 
ture first looses its magnetism; then in 
the vertical position (right Fig. 108) re 


mains for an instant non-magnetic: then 


1 


becomes a south pole, and finally return- 
ing to the starting position becomes again 
a north pole 

The form of the current curve depends 


on the changes in magnetism If the 
armature poles are too narrow to bridge 
across the gap between the pole pieces, 
four rather abrupt changes are observed 


in the magnetism which, as the induced 
current is proportional to the change in 
magnetism, gives to the current curve four 
decided impulses, separated by nearly 
currentless intervals as indicated in Fig. 
107b 

If the armature poles overlap the in 
terval between pole pieces, they can never 
loose their magnetism entirely and a cur- 
107c; 


more 


rent curve results as shown in Fig. 


the produced current intensity is 


evenly distributed during the rotation of 


the armature. 


In the case where the armature poles 


just bridge the gap between the pole 


pieces, the current curve assumes the 


form shown in Fig. 107d with three rela 


tive maxima, one when the middle of 


the armature pole leaves the pole piece, 


the second when it passes through the 
vertical zone and the third when entering 
Still 


construction as the 


into the second pole piece. this is 


the most favorable 
resulting current curve comes nearest to 


be a sine curve. 


Standard Underground in Gen- 
eral Cable Merger 


Pittsburgh, Pa—Properties of Stand 
Cable Co 


acquired and its current obligations as- 


ard Underground have been 


sumed by General Cable Corp. (formerly 


Safety Cable Co.), which has also ac- 
quired the properties and assumed the 
current obligations of Rome Wire Co., 


Dudlo Mfg. Corp., Baltimore Sheet and 
Wire Co. and Phillips Wire Co 

There will be no change in the person- 
will con- 
Under- 
Gen- 


nel of the management, which 


tinue the business of Standard 


ground Cable Co. as a Division of 
eral Cable Corp. 

The consolidation is expected to be of 
advantage to each of the businesses con- 
solidated and of substantial benefit to the 


entire industry, and those served by it. 
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How to Read [Telephone 
Circuit Diagrams 


Radio Telephony 
The one element of apparatus specific 
to radio telephony and not found in other 
branches of the telephone industry is the 
antenna. Symbols for an  open-wire 
antenna are shown in Figs. 559 and 560; 


for a loop antenna, in Figs. 561 and 562. 


The radio telephone set uses, largely, 


as one of its important structural ele- 


ments, an electron-relay device, called 
variously a “valve,” “tube” or “bulb,” and 
used in the function of detector, amplifier, 


oscillator or rectifier 


A symbol for the usual type of electron- 
valve is shown in Fig. 563. In a vacuum 
bulb glass are three electrical elements, 
namely, the hot electrode (cathode) an 
gular in form at the left, the cold elec- 
trode (anode) rectangular in form at the 
right, and the controlling electrode, zig 
zag in form and positioned between the 


other two electrodes These electrodes 


usually are named “filament,” “plate” and 
“grid,” respectively, and often are desig 


nated by the letters F, P, G 


In service, when the cathode is polar 


ized negatively and the anode is polar 
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ized positively by connecting them to 
some source of electric potential (note 
the B battery in Fig. 566), and when 
the cathode or filament is _ properly 
heated, a stream of invisible electrons 
will pass from cathode to anode, and 
this electron stream offers a conducting 


path to the B-battery current. The func 


tion of the third electrode or grid 1s t 
. 1 
modify control of nterrupt 1S B 
Dattery current 
TY | SA¢ 
ihe di m I I £ ( ) A t > 
em ot simple struct € Sing tne | ¢ 
mb« of Fig SO) [his mbx« t DE 
read a spe torm electt elay 
e 7% ct i re t r t¢ 
1 1 
togethe tw circults 1 1! elatior aif 


By DAVID S. HULFISH 
CHAPTER X 


the opening and closing of the second 
circuit may be controlled by the opening 
and closing of the first circuit; or, in 
terms more general, to associate together 
two circuits in such relation that the cur- 
rent changes in the first circuit are re 
produced in the second circuit. 

Fig. 566 shows a wire-line telegraph 
system. The “first circuit” is the line 


circuit from earth, through battery 1, 








bee 
B 
oe 


key 2, line-wire 3, to grid 4, filament 
and battery A, to earth. The “second 
circuit” is the local circuit from battery 
B, through sounder 6, plate 7 and fila- 


ment 5. The armature of the sounder 6 


will follow the movement of the key 2 
through the action of the electronic relay, 


as follows : 


With the key 2 “up” in the position 
shown in the figure, battery 1 (positive 
to earth) has its negative pole connected 
through key 2 and line 3 to the grid 4, 
making the grid negative when compared 
with the earthed filament; the electron 
stream is suppressed from filament to 
plate, and B-battery current does not 
flow, hence the armature of the sounder 


6 is “up” as is its controlling key 


With the key 2 


(negative to earth) has its positive pole 


“down,” battery 8 
connected through key 2 and line 3 to 
the grid 4, making the grid positive when 
compared with the earthed filament; the 
electron stream is not obstructed by the 
grid and flows now from the filament to 
the plate in response to the polarization 
rom the B battery; current f 


the B battery through the sounder 6, 


strong and the polarization of the grid be 
weak, the grid will not stop all of the 
current from the plate, but as the grid 
varies in polarization potential, so will 
the B battery vary in current. Thus a 
telephone speech current may be im- 
pressed upon the grid and the speech may 
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be heard by a telephone receiver con- 


nected in lieu of the sounder 6 


Symbols for modified forms of elec- 
tron values are shown in Figs. 564 and 
565. In Fig. 564 the cathode of ter- 
minal C is not electrically connected to 
the filament of terminals A, but is heated 
by radiation from the filament. For 
service in the system of Fig. 566, the con- 
nections would be as shown in Fig. 567. 
The source A of Fig. 567 may be alter- 
nating current 


In Fig. 565, there is no grid. This 


571 572 5735 574+ 
symbol wyill be found in rectifiers of 
alternating current In Fig. 568, the 


cathode (fhlament) is kept hot by an 


alternating current through a trans- 


former. Through another transformer, 
potentials are applied to cathode and 
anode. The potentials upon the cathode 


and anode are changed rapidly by the 
alternations of the power supply. Cur- 
rent will flow in the anode circuit when 
the anode is positive and will not flow 
when the anode is negative, thus sup- 
pressing one direction of current and 
permitting the remaining current to flow 
as impulses always in one direction. 
This is a charging system for the battery 
A of Fig. 568 








For detectors in radio telephone sys- 
tems, devices of crystal form, cat 
whisker form, or other construction, as 
well as a detector of the electron-valve 
form, may be represented by the rectiher 
symbol or uni-directional symbol of Fig 
446 to 450. 

The symbols of Figs. 563 to 565 will 
be found in many diagrams other than 
radio telephony (such as television, pt 
ture transmission, telegraphs and speech- 
current repeaters in telephone lines) but 
the manner of reading, as a relay, will 
apply in all instances 


The radio telephone set for receiving 


McHenry <Agai 
Missourians a 


Kansas City, Mo.—Houck McHenry of 
Jefferson City and the rest of the officers 
who were associated with him in piloting 
the Missouri Telephone association 
through the last twelve months were re 
turned to office at the annual convention 
of the state organization held at Hotel 
President, here, November 9 and 10. 


The re-elected executive roster Presi 


dent, Houck McHenry, Jefferson City 
first vice-president, A. M. Benedict, Rich- 
ards; second vice-president, S. D. Thomp 
son, Cameron; third vice-president, G. W 
Schweer, Clinton; fourth vice-president, 
W.N. Wicks, Willow Springs; treasurer, 
V. E. Chaney, Kansas City, and secre- 
tary, Robert W. Hedrick, Jefferson City 

Members of the executive committee 
W. H. Bassett, St. Louis; E. C. Blo 
meyer, Kansas City; C. W. Boutin, Cape 
Girardeau; M. | Holden; R 
\. Guthrie, Kansas City; S. T. Neill, 
Clinton; S. D. Thompson, Cameron; H 
C. Todd, Maryvillg, and ( \. Vedder, 


St. Louis 


Golladay 


More than 300 Missouri telephone men 


and women attended a meeting that pre 


sented a well balanced and practical pr 

gram. Missouri had but little to say on 
the subject of sales and mergers, being 
content to take this activity as a hasten 
ing of the survival cf the fittest M. L 


Golladay of Holden, general manager of 
the Middle States Utilities Co. of Mis 
souri, referred to the purchases of strug 
eling companies, wherein operation was 


transferred to companies of some opu 


lence, as eing a ge dsend to the weaker 
companies, ‘as well as to the communi 

, diene tuedtns inne ate He touched 
ties requiring better service e touched 


upon the opportunities for improvements 
in service and consequent higher revenues 


that were possible in parts of 


The spotlight was put on some of th 
most frequent errors in telephone a 
counting by H. W. Ross, chief accountant 


of the Missouri Public Service commis 
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broadcast energy is equipped with varia- 
ble condensers or other variable units, 
operated by knobs which are associated 
with dials and pointers to facilitate re 
setting to any predetermined position 
This function of adjustment is repre 
sented easily and logically by showing its 
concomitant pointer. Fig. 569 shows a 
symbol for adjustable resistance; Fig 
570, for adjustable inductance; Fig. 571, 
for an adjustable inductive linkage be 
tween two coils; Figs. 572 and 573, for 
adjustable condensers; Fig. 574, for a 


receiving set 


complete radio telephone 


The End 


n Selected by 
State Chiet 


sion, in his address on “Importance and 
Necessity of Telephone Accounting from 
1e Commission Viewpoint.” He stated 
frequent mistake was that of 
failure te record prope rlv the effect oi 
replacement of property in the plant a 

count. Another mistake he mentioned was 
failure to make proper deductions from 
the plant account for property retired and 
not replaced. ‘The point to be empha 
ized in connection with the plant a 


count,” said Mr. Ross, “is that it should 
reflect at all times the actual cost of the 
existing used and useful property 

ccounts on a matured 
or cash basis, rather than on an accrued 
asis, is another common mistake in tele 
phone company accounting, mentioned by 
Mr. Ross. He also went into the theor 
of  depreciatior and compared _ the 


straight-line method of calculating the an 


nual accruing depreciation with the sink 


ing fund and annuity methods He re 
ferred to the depreciation reserve oO! 
some companies as having been built up 
too rapidly, and pointed out the reasons 
for this errot 

\Ir Ros lee remart tat 
ing 

‘For a small company, only five pr 


1 1 1 . ‘ 
Cipal OOKS are necessary, Nan 


eral ledger, a ournal cash 

yvoucnhe egiste I 1 “ 
ledger if desired the cas DOO?! and 
journal may be combined Then, too, 


a very small company, the voucher sys 


tem may be dispensed with, provided the 
t h] e nroner! Ss liesiii i ead 
accoun payable are property journaiized 
nd the invoices are properly marke d 
led. At times it will be found desirable 
to provide special printed forms, but these 
need not be extensive or complicated 
(Ton . yoliiei ++ } wd} n nto ] 
In conciusion, it Ssnould de lentioner 
that the accounting department or the 
public service commission is at all times 
ivailable to the utilities of this state, and 
they are invited to communicate with that 


department whenever an accounting 
problems arise concerning which advise is 
desired.” 

A Million in 1950. 

In 1950 there will be more than a mil 
lion telephones in Missouri, according to 
the statement of James N. Holsen, St. 
Louis, economic engineer for the South 
western Bell, made as part of his address 
of “The Situation and Outlook of Agri 
culture and Industry in Missouri.” [1 
1950 he expects that 70 per cent of thi 
state’s families will have telephones, in 
stead of the present percentage ot 45; 85 


per cent to 90 per cent of businesses, in 


stead of the present 70 per cent and 80 


per cent ot! the farms mpared with the 


present 61 per cent 

He forecasts the next 10 to 20 years as 
destined to be greater than any previous 
period in the state’s history 

J. W. Walton, president of the Okla 
homa Telephone Co., believes that the fu 
ture of the smaller telephone company 


will be absorption by the individuals or 


companies owning exchanges in neighbor 
ing larger cities and towns. He gave this 
opinion as part of an interesting address 
on what’s ahead for the smaller compa 
nies. Walton spoke from his own ex 
tensive experience 1 Torecastil a solu 
tion of the rural telephone problem as 
satisfactory as that attained bv the elec 
tric companies. He referred to the op 
eration of \utomati Electric, Inc., 
switching units in rural communities as 
making the nearest epproach he knew to 
“high line” telephone service, with a local 
bank handling collectior Collections of 
smaller exchanges can be 
the standards of the larger cities if har 
dled correctly, said Walton, and cited one 
of his own companies to prove his case 
He outlined his company’s agency agree 
ment contract, it being practically the 
same as that employed by the Southwest 


ern Bell, and told of his company’s plant 
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Root of Evil. 


The worst thing the teleph 
ess is afflictec t ne Idicte 1s 
uum me ha Ics “W 1ld he W ¢ me 
craftsmen, ‘half-baked’ linemen, inspe 
tors, troublemet etc., declared A M. 
Benedict, owner-manager of the Richards 
Mo ) Telepk rie ( li e] ind 
aluable narration of his experiences with 
elephone mechanics 
Less than 10 per cent the me 
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Pacific’s Newest Super-Ship 
Has Model Phone Service 


By C. 


Wana é A 


F. FAIRLY 
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nstalla Co. to furnish and install a complete tel 
unusual phone system, consisting of a single posi rhe relay coils were wound with enam 
yndi tion, two-panel switchboard, wired for eled wire on bakelite spool heads, which 
320 common battery lines, with a present were sterling varnished. All wiring was 
equipment of 260 working lines. This up of two silk and one cotton insulation, and 
olulu”’ to-date telephone equipment includes four the forms were taped with empire cloth, 
awlan jack-ended trunk circuits with night jacks wherever they came in contact with the 
Hawaiian and an automatic calling device, ten di ron framework 
palatial ble lamp supervision cord circuits, night The power equipment consists of two 
Los alarm, line and sup rVIsory pilot circuits, sets of Exide marine type enclosed stor 
Co., as well as other common equipment ige batteries, with rubber jaws, which are 
irection of Line termina rd relays, etc., ar mounted in a special battery cabinet. A 
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ing machine, and operation of the tele- 
phone switchboard. 

The ringing machine consists of a mo- 
tor generator set, direct connected on 
a heavy slate base and mounted on the 
same pipe standard that supports the 
power board It is designed to operate 
from 115 volts D.C., furnished by the 
ship’s generators 

All power wiring was pulled in con 
duit as an added protection against fire. 

The wiring of the steamer was carried 
out on the same basis as a large hotel or 
office building. Cables from the switch- 
board rack were distributed to convenient 
terminal points on each deck and from 
the various terminals, carried to the state- 
rooms by means of lead-encased rubber 
telephone wires. 

Wiring a Problem. 

All wiring, including the cables, is of 
the lead-covered type, and wherever the 
lead covering was removed at terminals 
or stations, the exposed ends were treated 
with a moisture-proof compound. All 
cabling and wiring had to be concealed 
between decks and securely fastened to 
prevent chaffing, because of vibration. A 
considerable problem was encountered in 
running the cables and_ service leads. 
Practically every two feet it was neces- 
sary to drill through the iron beams of 
the ship, and, as an added precaution, the 
hole through each beam was lead-bushed, 
to prevent any damage from vibration. 
The cable between beams was strapped to 
the steel plates of the ceiling above by 
brass machine screws and Long Saut 
cable clamps, which were lined with lead 
strips, as an added precaution. 

Provision for trunk connections were 
made for the use and convenience of pas- 
sengers and officers while the ship 1s in 
port. Consideration had to be given to 
the difference in equipment used at Wil- 
mington, Calif., her home port, and Hono 
lulu, Hawaii, her mid-Pacific port. Four 
trunks in all were provided: two fot 
manual service at Wilmington and two 
of the automatic type for use while in the 
port of Honolulu. All four trunks were 
carried to either side of the boat and 
terminate in heavy brass moisture-proof 
jack boxes. A long moisture-proof ex 
tension cord, with plug accommodating 
two trunk lines, was provided, so, that 
immediately after docking, the  ship’s 
switchboard can be connected to the city 
trunk lines. 

The S.S. “City of Honolulu” provides 
for the accommodation and the most com 
prehensive entertainment of 445 first-class 
passengers. Her richly appointed de luxe 
suites, comprising bed-room, sitting-room 
and bath, and all her handsomely-fur- 
nished and decorated staterooms, which 
are unusually spacious, high-ceilinged, 
and well ventilated, demand a telephone 
instrument that harmonizes with the 
beauty of the rooms, and gives the best 


TELEPHONE ENGINEER 


of service. For this reason, Kellogg desk 
type Grabaphones, with the new enclosed 
type desk set boxes, were installed 

The S.S. “City of Honolulu” made its 
maiden voyage on Saturday, June 4, 1927, 
and is scheduled to sail every 28 days 
thereafter. The first trip was made a 
gala event, and included the annual excur- 
sion of the Los Angeles Chamber of 
Commerce to the Hawaiian Islands. 
Every convenience for the entertainment 
of the excursionists was provided. Even 
a broadcast station was provided, under 


CANNON ADDRESS ILLINOIS 
FEATURE 


(Continued from page 26) 

its members’ willingness to do everything 
possible for employe welfare came to 
light when E. D. Glandon told what had 
been done with legislation on the women’s 
eight hour day. He pointed out that such 
a law would involve considerable inspec 
tion trouble and expense and that women 
operators generally were not favorable 
to it. He called upon the members of 
the association to make the places where 
their women work more comfortable, con 
venient and homelike 

The wave of exploitation of telephone 
properties is receding according to Presi 
dent F. B. MacKinnon of the U. S. | 
T. A. who spoke in opening the Friday 
morning session of the convention. Tele 
phone properties cannot be profitably ex 
ploited and the promoters already are 


trying to “pass the buck” to other overly 
optimistic parties, said the Independent 
chief. There is danger that in the failure 
of some of the over promoted properties 
failing to keep their securities sound the 
entire financial structure of the Inde 
pendent field may suffer, warned Mac 
Kinnon. He complimented the Illinois 
Commerce Commission on its handling of 
the exploitation threats in the state. 

He referred to disregard of deprecia 
tion by some promoters and discussed de 
preciation and maintenance practice of 24 
class A companies. Class A companies 
in Illinois in 1926 showed a growth of 
5 per cent, class B companies 1.7 per cent 
and class C companies none 

In further comment on the consolida 
tions, Mr. MacKinnon expressed cont 
dence that the Independent group will 
come out of the situation better than it 
went in. 

Never maugurate a rate case withou 
taking subscribers into the confidence of 
the company, advised A. R. Bone, general 
commercial superintendent of the Illinois 
Sell, in speaking on the commercial de 
If the com 
pany does the job right the subscribers 


partment’s interest in rates. 


will go to the extent of sending repre 
sentatives to testify before the commis 
sion in the company’s behalf. He de 
scribed the various features of the tele 
phone business that distinguished it from 
other business enterprises, even from 
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the supervision of “Uncle John,” popular 
announcer of KHJ of the “Los Angeles 
Times,” and a number of their artists. 
Daily programs, broadcast from aboard 
ship while en route, were easily picked 
up from the mainland. 

A close inspection of the palatial 
steamer, as she was about to steam out 
of Los Angeles harbor, convinced many 
visitors that the Los Angeles Steamship 
Co. is doing everything possible to main- 
tain its established reputation for com 


plete, efficient and courteous service 


other utilities, and showed the effect of 


these factors in rate making and the 
companies’ profits He concluded by 
making the commercial department the 
point of common ground between the 
subscribers and the internal interests of 
the company when rates were under 
consideration. 

W. S. Vivian, manager public rela 
tions department of the Middle West 
Utilities Co., in speaking on “The Basis 
of American Prosperity,” traced the de 
velopment of American prosperity along 
lines of individual enterprise and warned 
against encroachment of government in 
business. Mr. Vivian also spoke before 
the lively and practical conference of 


operators which was held during the 
convention. 

An accounting open forum with V. § 
Chaney in charge and a plant conference 
presided over by J. Howard Matthews, 
assistant chief engineer of the Illinois 
Commerce Commission, were two of the 
informal diseussion sessions that added 
much to the definite value of the meeting. 

5. K. Johnston, secretary of the Inde 
pendent Pioneer Telephone Association, 
spoke briefly on the aims of that organi 
zation and asked for additions to the asso 
ciation’s collection of historical items. 

Grace, Miracle Man, Demonstrates 

S. P. Grace, general commercial engi 
neer of the Bell Telephone Laboratories, 
Inc., in telling about and demonstrating 
some of the latest discoveries and in 
ventions of the Bell laboratories, again 
treated telephone men and their guests to 
the thrill that he sent through his audi 
ence at the U. S. I. T. A. convention at 
Chicago in October. 

The marvels of “synthetic language” 
transposed into intelligible vernacular by 
switching frequencies provided one of the 
marvels. The artificial larnyx was dem 
onstrated as was a telephone receiver for 
instruction of the deaf. Getting into the 
applications of imminent practical interest 
to his audience, Mr. Grace talked over 
loading coils, exhibiting samples of per- 
malloy core material, vacuum tubes, high 
speed relays and carrier currents. He re 
ferred to the discovery of Dr. Johnson 
that every electrical conductor is a spon- 


taneous generator of electricity, and of 
Dr. Davison, who in investigating crystals, 


found electrons obey the laws of waves. 








~ 















































WHAT THE WOODPECKER 
DOES TO US. 


ur familiar friend the read headed 
woodpecker, who has earned his right 
) exist through his ravenous appetite for 
insects, also delights in using his chisel 
a hilt a | i 
like Nii On Telephone poles, and his bom 
} elena rt +} ‘ - 
Dardment oft the wire carriers st our 
ompanv $13.000 t repl th ] 

pal . > tO epliace est poles 


last vear in Iowa alone, it is estimate 


On 737 miles of line inspected last year 
the lowa division, 589 poles were con 
lemned for replacement because wood 


pecker holes had weakened the poles be 
low standard strength The damage by 
the red-headed bird to these poles, which 
otherwise would have given many mor¢ 
years of service, cost us nearly $18 for 
every mile of line involved 

It is expected the increased use of 
creosoted pine poles, which at present 
have proved to be too tough for the 
woodpeckers to tackle, will aid in reduc 
ing the damage done by the birds. How 
ever, it is possible that when the supply 
of nice soft cedar poles in our plant 
diminishes, the woodpecker may resent 
the efforts to prevent his mischief, and 
adapt himself to the harder poles.—Con 
rad J. Johnston, in The Northwester1 
Bell 


STAYS WITH AIR JOB AND 
KEEPS ON EARTH. 
Telephone workers had some thrillit 
experiences during the St. Louis tornad 
last September, but few will envy that of 
W P. Tietjens, cable splicer, who went 


through the tornado op a_ telephone 


pole on Spring avenue. 

He was making a splice when the tor 
nado arrived When he became aware 
ot his danger, it was too late to climb 
down, so that all the time the wind was 
striking with all its fury, he was entan 
yaulin. Had he 


seen his predicament a minute earlier and 


gled in the ropes and tary 


started to climb down the tag he 


ably would have lost his life, for when 
the inky darkness ifted, it was 
that a metal garage building had 


wrapped itself neatly around the pole. 


His devotion to duty in taking a couple 


of moments to protect his splice from the 
elements, thereby rendering his escape im 


possible, prevented the garage from also 
wrapping itself around him. Incidentally, 
the splice was saved, but the cable itself 
was ruined 


Tietyens escaped with a cut on his leg. 

















OLD AND THE NEW IN RIVER phone & Telegraph Co. is 


shown in a 


CROSSING FIXTURES. photograph in a recent number of Long 


Che difference in type between old and ne Che original fixtures were “A and 
new river crossing xtures across the Mast’ type, 110 feet high, and were built 
West Peral River on the Birmingham in 1904 Che new fixtures are H_ type, 


New Orleans line of the American Tele ind are 90 feet high 





TEAR after year managers who keep 

close records on cords find that Runzel- 
l.enz cords give exceptionally low cost fig- 
ures due to the uniformly steady and long 
lasting service supplied. 

We work for you on the basis that if 
everything that goes into a cord is of the 
highest grade, the completed cord is certain 
to satisfy. That’s why we have a testing 
laboratory that subjects every ounce and 
every inch of raw material to the most ex 
acting tests before acceptance. 

The men and women who make Runzel 
l.enz cords form the most experienced 
corps of cord-making specialists in the 
world. Many of these experts have been 
with us for almost all of the three decades 
Runzel-Lenz has focused its efforts on tele 
phone cord manufacturing. 

(heck up every detail of your cord costs 
and compare your figures with some of 
your neighboring managers who are using 
Runzel-Lenz cords. Then you, too, will 
standardize on Runzel-Lenz. 


Aunzels -f¢ 


Specialists in the Making of 
All Telephone Cords 








W hen you're checking over the 
year see what cords cost you 








Z 
Co. 





1751 N. Western Ave. Chicago, IIl. 
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Terre Haute Now 


TELEPHONE 


Clicks 


“Dial of Destiny” 


tlaute, Ind Mavor Ora 1) 


Davis beat the milkman out of bed Sun 


Te Tre 
day morning, November 27, for at 5 
Hart F 
Citizen's 


Farwell, president of the 
elo. Co., 


his honor as the first call over the full 


a. m 
Independent dialed 
Strowger automatic system of the Citi 


zens company The mayor's’ early 
awakening on this historic occasion had 
all the atmosphere of an eager young- 
ster turning out before daybreak Christ 
mas morning, as the automatic cut-over 


brought to the Hoosier city equipment 


representing a welcome present in any 
municipality's array of treasures 


The 11,100 


ment form two 


lines of automatic equip 


units, Harrison office and 
Crawford office, both housed on the third 
floor of the telephone building. Of this 
7.000 individual 
lines, 700 P.BLX 


connectors ), and 200 


equipment, there are 


lines, 3,200 four-part) 


lines (using rotar\ 
ten-party lines The 3,200 


handled in the 


four-party 
lines are Harrison office, 
and come in through a line [.D.F. on a 
terminal pet tation hasis. Five 


ringing 1s used. 


quency harmon 


Plunger type primary line switches are 
used, with rotary type secondar line 
switches. First, second and third selec 
tors are used, with pecial train of toll 


switches for the use of the Bell long dis 


tance operator Special desks furnished 
are as follow \ four-position infor 
mation desk, a six-position intercepting 
desk, a four-position test desk and a two 


position repair clerk’s desk 

Power equipment consists of two 
motor-generator sets, one producing 300 
amperes at 50 volts, and the other 150 
amperes at 50 volt They both operate 
from tl ommercial power of 440 volts 
60-cycl three-phase \ 50)-ampe re rec 


tifier is also furnished which operates on 


220 volts O0-cvcle single phase Kor 


emergency purposes a 350-ampere, 50 


volt gas engine generator set is pro\ ided 


Rotary ringing machines furnish rine 


ing current here being duplicate sets 


which furnish four namely, 


rrequencies 


16 ecvcles, 33 cycle , cycles and 66 


. ane . . s 
cvcies The other Irequency, 25 cycles, 


is furnished another duplicate set of 


rotary machines, which are also equipped 


with tone commutators and 


The batter 1s 


interrupters 


imple for all ordinary 
lesigned 


needs, and the power scheme is 


to operate on a full float basis 

The building occupied by the new head 
quarters of the Citizen’s 
remodeled garage building, and provides 
ample room, light and other requirements 
There is a very pleasing scheme of 


terior finish for the companv’s ofhces 


The first floor of the build 


telephone 
ing 1s given over to the general commer 
cial offices of the 


floor 


engineering and the drafting departments. 


company. The second 


contains the executive offices, the 


The Strowger automatic equipment occu 


pies the third floor together with the in- 


formation and other special desks. The 


battery and battery charging 


storage 
equipment are in the basement. 


Terre Haute was made aware that the 
new automatic installation made history 
for the city, as the telephone company 
and local newspapers co-operated in get 


per ial editions cover- 


ting out excellent 
ing the event. 
auto 


To usher in Terre Haute’s new 


~ . } ] , FT _ 
matic service there was a galaxy ot! local 


notables, including the fol 


and visiting 
lowing ofhcials of Citizens Independent 
Hart IF. Farwell, i 
dent: Maro B l'arwell, 
ager: A. L. 
fred Davis, 


Telephone Co presi 


commercial man 


Stadermann, secretary and 


engineet plant engineer 


S. B. Dibble, superintendent of equy 
ment, and M. F. Hayman, traffic man 
iger 

| (. Cra sic Diversitiec 
Investments, Ine f Kansas Cit Mo 


1. M. Cox of the same orga ition 
()ther present ere ( H Rottger 
pre iden t | fiat Bell Telephone Co 
Russell Rottg president and get 
eral manage f Danville Telephone ( 


f Wabash Vall 1 ¢ ephone Ce Paris 
HI | I Bol \ president ind g¢ 

( il Manave | I Mov r¢ director \\ 
\V. Bogart, director; H. J. Gray, gen 
eral superintendent, and [rank Staub, 
equipment engineer, all of the Home 


Fort Wayne, 


Telephone & Telegraph C 


ENGINEER 


Ind.; and W 
of LaFayette 
Ind. 


\utomati 


R. Brown, chief engineer 
Telephone Co., LaFayette 
Electric, Inc., Chicago, was 
R. H. Burfiend and C. §S 
department; Dr. A. B 
engineer; T. E 


represented by 
Caldwell, sales 
Smith, chief research 
Meyer, superintendent of equipment engi 
neering, and W. H. Perkins, operating 
department. M 
work of 


Olson. 


\bt was in charge of the 


installation, assisted by I. P 


Copperweld Names Department 
Heads 
With the 


trom 


Glassport, Pa removal of 


its main office Rankin to its new 
20-acre mill at Glassport, Pa., the Cop- 
perweld Steel Co. announces that head 
quarters of both the Sales and Engineer 
ing Departments will be at Glassport 


The personnel of these departments as 


now constituted is as follows 


Frank, Vi 


Sales 


Robert J President in 


Charge of 


1 1 


m Hertz, formerly Electrical 
Manager 


y Assistant Ele 
1 Ele 


Stant 


Engineer, becomes Sales 


Rolf Selquist, former] 
ical Engineer, has beet 
trical Engineer 

Wm Jay 
District Manager, with headquarters a 


New York 


appointes 


Mecllvane has been appointed 


omes District Man 


iger, with headquarters at Chicago 
] 


Inspector and 


both Buffalo 


Burr, formerly 
line material specialist, at 
f 


and New York offices of the Graybar 


Electric Co., has joined the engineering 
department of the Copperweld Steel ¢ 
of Glassport, Pa vith headquarters at 


York 


Wash.—Plan sale of Puyal 
lup Valley Home Telo. Co. to Pacific 


cm §. A 








170 W. Monroe Str. 


4 ‘hic ago 


Boston 


New Orleans Seattle 





Public Utility Financing 


A 
P. W. CHAPMAN & CO. INC 


Albany St. Louis 


42 Cedar Street 
New York 


Grand Rapids 


San Francisco 


Milwaukee 


Portland 
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MISSOURI HOLDS ANNUAL 






MEETING < 
Continued trom page 34 ‘ 
F —_— 
emeé mecha s 

‘ iwh and 
sn a carelu 
vatche Be t Nine out « 
ten tne ne <ed up what 
the knew oO! 2 the KNeW i 
were not ql alifies telepl e crattsmen 
eit! V nati i lit ( 9 rie 
further ( Benedict classifi e ma O eCfr- rotect 

class t destruc ( me anics 
who tinker around to see “what makes 
the wheels go,” and the minor aggrega 


. 
tion as the constructive mechanics, who your lis 1i~@sS—-: ee 


Work to some practical resuit in a 


thoughtful and neat manner 


. 7 * 
Dinediet’s aitress gut “envess au tes ---— eliminate costly maintenance 
pressive message in reminding many ot Vv 
ee eee ee ee ee ee VERY joint in a telephone system is a 
ee ee ial train- KESTER potential trouble maker unless it is sol- 
g d that t deficiency was showing 


SY ee een es ee “A .Acid Core SOLDER der-protected. The time spent in finding these 
up, wit! 1d results, in every phase ol ¢ 


high-resistance joints on intermittently 





1] npani isiness le cited , ; . : “nits : 
anes Cony — Fae Cites For all iron lines use Kester Acid open and closed circuits causes the unneces- 
ymbher xamples bringing out the Core Solder he scientific flu - » 3 z 
— ee — i °o in Kester is k + —o me tl ~ Sary expense that cuts too deeply into the 
need tor system ot apprenticeship, a the alleged non-corrosive pastes net profits 
: ‘ , , won the market. It is much I aie 
trailing sel | or some other method for cleaner and far more active a . 
eae cin mnt ai. Gane Seek cael Linesplices and sleeveconnections unpro- 
ette il! go ec n ¢ epnol . eat og “pigments Se , 
Hy ss i meee: dl P io eek ae an tected by solder arean outstanding example. 
\ alle 1¢ Tac OUT ( sincar ns tandard c 
; ' , 5 gauge No. 3 about !s iach ind Mechanical joints, which at the start may 
that a large number of fall ized county ameter. (Can be furnished in . 4 
eo TO eccnay ln tn ain prove satisfactory enough, will have but a 
Cd i¢ ( pe nvest = ? : 4 < 
short life before trouble starts. 
ment in ade t ¢ eiectro-mecnanica 
equipment that s at the mercy of KESTER Subjected to all outdoor conditions, the 
utterly incompetent mechani , . ; splices or sleeves are constantly affected by 
Rosin Core SOLDER _Seneiae  chamacst bs iacaal 
A ag ie a temperature changes Causing expansion an 
« Rie i af et’s all o sii anit taste contraction—the joint loosens. Smoke, 
. 1 the half-bake _ pomegpheen water and ice get in their share of the dam- 
4 7 purerosin flux insidethisgenuin age —swaving with the wind, vibration 
oe ies a from numerous sources finally conquerevery 
tailed lace mechanical joint. Then costly trouble- 
— shooting commences—the offending joint 
\ e¢ l { ( 5 5.4 


ae a tint is finally found after perhaps hours and even 
SAREE haa ie al Nshed in several alloyaand days and months of hunting. As a means 
~ aes Te of repair, the joint is promptly ‘‘bridged”’ 

and if unprotected by solder there arc 
two sources of further trouble. No wonder 
telephone officials bemoan the high cost of 
maintenance— 





Solder-protect your lines, new or old 
—eliminate unnecessary maintenance 


Kester Acid-Core wire solder on each outside connec- 
tion makes any mechanical joint electrically secure. 
A splice can be soldered with Kester in less time than 
it takes to apply sleeves or bridges, and at a fraction 
of the cost. Kester with its self-fluxing feature cuts 
ordinary soldering time one-third—it 1s easy to use. 
Underwriters Laboratories examined. 

wners, Mr. Piepmeier adv 


Notables Featured. 


cee. KESTER SOLDER 





For sale by ALL telephone supply houses 


a oS Self-Fluxing 
Ket Hive (,. (rane M. L. Golla Manufactured by 
Ww. > r, R. W. Hedrick at CHICAGO SOLDER COMPANY 
M. Kraeg ere subjects of the play 4218 Wrightwood Avenue, Chicago, U.S.A. 


ORIGINATORS AND WORLD'S LARGEST MANUFACTURERS OF SELF-FLUXING SOLDER 
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Sycamore, Ill—De Kalb-Ogle Telo. 
Co. has bought Killibuck Telo. Co. of 


Monroe Center. 


UNIQUE 
BLOW TORCH 


AUTOMATIC CLEANING 
NEEDLE 
VALVE SEAT. REMOVABLE 
NO ENLARGED \ eT 
ORIFICE “2 x — 














WIRE SPRING# 
COOL HANDLE 






-— 
a 





LARGE 
GENERATING 
SPACE 


18 GUAGE 
STEEL TANK 
WELDED 





BOTTOM 





‘FEED PIPE 
WITH WICK a 


PUMP INSIDE 
TANK 





It starts quickly, operates in any 
position, and produces a remarkable 
heat. It is a great worker in cold 
and windy weather. 


The automatic orifice cleaner, one 
of the details shown in the illus- 
tration, is but one of a number of 
exclusive features that make the 
Unique your greatest value in blow 
torches. 

Painstaking care by interested 
workmen, an actual “burning test’’ 
before shipping, is just another de- 
tail responsible for their uniformity 
and efficient burning qualities. 


Write for complete details 


Unique Manufacturing Co. 
221 Whiting St. CHICAGO, ILL.” 








Condensers 


W. E., 2-MF, Code No. 21D, 

21-E, 2i1-L $ 
1-MF, Code No. 21-F, 
Kellogg, 2-MF, Code No. 36.. .50 
Kellogg, 2-MF, Code No. 64.. .35 
Kellogg, 14%4-MF, Code No. 41 .40 
S. C., 1-MF, Code No. 18.... .35 
S. C., 2-MF, Code No. 19.... .50 
S. C., 2-MF, Code No. 22.... .50 
S. C., %-MF, Code No. 26-T.. .30 
Dean, 1-MF, Code No. 1110.. .35 


Dean, 1-MF, Code No. 5785, 
IN ie weet a Abate ak vn oS 75 
North, 2-MF, Code No. 8.. PE .” 
Mansbridge, 2-MF, new.:.. .85 
| Mansbridge, 1%2-MF, new 50 
| Mansbridge, 1-MF, retested... .35 
Mansbridge, 2-MF, retested.. .50 


BUCKEYE TELEPHONE 
AND SUPPLY COMPANY 
COLUMBUS, OHIO 
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Canada and Mexico Linked by 
Telephone 


Montreal, Can. | 


\nother step torward 
in the linking up of nations by telephone 
has been made with the inauguration of 
long distance telephone service between 
Mexico and Canada. The International 
2.and. T. 


American T. and T. Co., and the Bell 


Corp., in conjunction with the 


Telephone Co. of Canada, arranged for 
exchanged between 
Mexico ( ity, Montreal and 


conversations to be 
Toronto 
Telephone service between Mexico City 
and these Canadian points is carried over 
one of the longest commercial wire tele 
phone circuits in the world, covering a 
total 3,381 
from Mexico City over the lines of the 


distance of miles Starting 


Mexican T. and T. Co., the circuit pro- 
ceeds to San Luis, Potosi, Saltillo, Mon- 
terrey, Laredo, to the Mexican border, 
thence over the long lines of the Amer- 
and T. Co. by way of San An- 
Dallas, St. 
Toledo, where the line branches and pro 
ceeds to Toronto by way of Detroit and 
to Montreal by way of New York. The 
took 
Montreal and Toronto at 
Eastern Standard Time. 

. Sir Frederick Williams-Taylor, Gen- 
eral Manager of the Bank of Montreal, 


ican T 


tonio, Louis, Chicago and 


inauguration ceremonies place in 
Mexico City, 


3:0 Ds ™., 


exchanged greetings with D. B. Emeno, 
Manager of the Bank of Montreal, who 


to Chicago make 

your visit a splen- 
did success by stop- 
ping at this beautiful 
new hostelry. 


Room and Bath, 1 person 
— $3.50, 3, $4.50, $5 
additional person, only $1 
Room and Bath, twin beds—36, $7, $8 











= 


and nephew of 


s now in Mexico City Sir Henry 
Thornton, President of the Canadian Na 


Railways System, who is now in 


} 


tional 
Mexico ( ity, 
Vice-President 


spoke to S. J. Hungerford, 
Canadian National 
Bell, 


Railways, Montreal, 


of the 
Railways, and Major 
Minister of 


Graham 
| Jeputy 


\lexander Graham Bell, 


| 
| 


inventor of the telephone 


| ollowing these conversations trom 


Montreal, the circuit was turned over to 


loronto, where Sir John Aird, Chairman 


of the Board, Canadian Bank of Com- 


merce, exchanged greetings with E. J. E 


Stevenson, Manager of the Canadian 


Bank of Commerce tn Mexico. G. R. G. 


Conway, President ot the Mexican Light 
and Power Co., talked to Miller Lash, 
Chairman of the Board, Mexican Light 


and Power Co., who is in Mexico City, 
This concluded the ceremonies, and the 
circuit was once more turned over to 
\lontreal, and Colonel W. F. Repp, Vice- 
Mexican T. & T. Co., 


President of the Bell 


President of the 
and C. F. Sise, 
Telephone Co. of Canada, then declared 
long distance service open to 


the new 


the public 


Kearney Issues Six New Bulletins 

St. Louis, Mo.—James R. Kearney 
Corp., 4224 Clayton avenue, has issued 
six new bulletins, covering new products 
now being marketed. These are: Bulle 
tin No. 311, Double Duty 


and Disconnect Cutout, enclosed in Plas 


the new use 
tic Wet Process Porcelain, not cast, and 
not pressed ; Bulletin No. 312, 
Convertible 7500V and 15000V Switching 
Bulletin No. 314, 


Kearney 


Equipment ; Kearney 


ei 


Handy Fuse Pullers; Bulletin No. 327, 
Kearney C. G. Hot Tap Clamp; Bulletin 
No. 328, Kearney Economy Cable 
Clamps; Bulletin No. 329, Kearney “No 
Serve” Yokes, Splice Balls and Clevises 

Northfield, Minn.—Tri-State T. & T 


Co. has bought Northfield Telo. Co. 











BRIDGING twisted pair to twisted 
pair, a practical application of the 
Kearney Solderless Service Connector. 


OR Telephone 

Lines in making 
party line taps, or- 
der Catalog No. 
86. The tap can’t 
slacken off. This | 
connector is for 
No. 12 wire or 














Unassembled 
Connector Smaller. 
ASK ABOUT KEARNEY CERTIFIED — Kearney 
MALLEABLE SCREW TYPE Pt be 
ANCHORS ——— Lips. 
Eliminate 
Serving En 
of Strand. 
Made of 
Aluminum, 
Copper, and 
Galvanized 
4226M Clayton Ave. Iron. 
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E. H. Moulton, Independent telephone industry. He resigned the American Interests in Paris Auto- 
, a Leader, Drops Dead presidency of what was then the largest matic Work 
“i a Pasadena, Calif—Edward H. Moulton, bank in the northwest to turn his talents Paris, France——Report of the Etablis- 
Bell 84, former independent telephone mag to bringing the old Mississippi Valley sements Industriels de Grammont states 
. nate and banker of Minneapolis, Minn., Telo. Co. out of its serious financial that the company has been induced to 
ae dropped dead of a heart attack, Nov. 12, plight, and in his 14 years of service with form, with the co-operation of the West- 
in the office of Charles L. Wright, presi- this company saw it grow to be one of — ern Electric Co. and the General Electric 
‘ dent of the Security National Bank He the largest Independent telephone compa Co. of London, a subsidiary company 
: had returned to Pasadena two days prior nies in the country, now known as the under the title of the Société des Tele- 
‘eal to his death from an extended European Tri-State T. & T. Co. For more than phones Grammont, with a share capital 
Com trip ith his daughter, Mrs. Catherine 11 years Mr. Moulton was president of of 18,000,000 fr. This company has 
1 | Van Dyke the Tri-State, being succeeded upon his been entrusted by the French Postal Ad- 
a With the passing of Mr. Moulton, retirement in 1914 by George W. Robin- ministration with the construction of a 
"i o death again takes toll from the ranks of — son part of the automatic telephone system 
. ° those who established the Independent He was elected president of the old In in Paris. 
ee — -— — ternational Independent Telephone asso 
oht ciation in December, 1908, and served for 
: .) CHAPMAN 
1 the Seeee Serene ~ a J.K. Johnston, Telephone Engineer 
er to ae na ' oeiitieS, reat ia bers, Nace 
a MINNESOTA ELECTRIC CO Rate Cases Valuations The list totals 520. Would you like 
Co.. MINNEAPOLIS, MINN. to avail yourself of my services? 
sell i Charles W. McK 903-4 Lemcke Building, INDIANAPOLIS 
ri aries W. WichKay 








n t pote as FINANCIAL 
$4300 Addressogfaph. REPORTS Send for free sample and 


prices on 


























at Chicago ° hae ° 
CHEAPER than e- 
Criter Saves 20% or | 448 Wrigley Building Chicago UNIVERSAL 
ti YOUR present costs— Phone Superior 3016 DROP WIRE 
ins 5 to 15 times FAST- 
rn ER and BETTER than INSULATORS 
pen or typewriter. : : 
sued 
‘ ree niat wit RECONSTRUCTED EQUIPMENT Universal Specialty Company 
cts ° 
Western Elec. No. 1317 2 or 3-bar 
esl 904 W.Van Buren St.,Chicago,Ill. icon Saab ct 900s Gas Se. eee 
pacts @ $8.25—with Stromberg 4- 
l'use bar Gen. @ $9.00—5-bar @ . .$10.00 
P] Federal Brand New 4-bar 1000 ohm ; 
_ Bdg. Grab-a-Phones @... 8.50 
ind — Brand New 4-bar 1600 ohm 
Dai 3dg. Grab-a-Phones @. 9.00 
irney ok No. 10 Arresters, per bank of 20 
‘ a. 2 «e ; - - -- 8.50 [ 
hing Cor No. 8 Arresters, per bank ‘of 20 ad oO E hood 
lines @ . , EC ep anticeess T . Bee 
rey Fir—Yellow Pine Stromberg No. 599 type 4-bar 1000, . . 
297 Plain or Treated 1600 or 2500 ohm Bdg. compacts @ 6.90 Quick Delivery 
aia atn Bunnell 50 ohm Automatic Pen Reg p 
, caine Fe pow > rices and Quality Satisfactor 
letin LOCUST PINS, OAK BRACKETS, ETC. tl mn go By y awry Police or 20.00 **Producer Direc ° ‘dudouenmer” 


Kellogg No. 20-A Cord Ckt. Repeat- 


idl All cross arms manufactured ine coils @ : agaist 1.25 
“Na a. Kellogg No. 128° Twin Swoa. condone: J. J. SEG t 
and shipp a 1.00 Us 4 - 




















. rs 
ises Baltimore, Md. Leich Elec. No. 7A Frequenc y con- 
erters @ ........-. teeee 37.50 Seguin Bldg., 421 St. Paul St. 
GULF cross ARM CO.., B unnell Telegraph Keys @ oe .50 p CAN 
r General Elec. (THOMAS), A. C. Am- QUEBEC CITY .a. " 
ba Fairfield, P. O. Baltimore, Md. meter, Scale 0 to 2 amps, @ -. 6.0 : , 
Dean Elec. 3-bar 1000, 1600 or 2500 
ohm Bdge. desk sets @. 8.75 ame 
Kellogg No. 28 3-bar 1000, 1600 or 2500 
& co ohm Bdge. desk sets @ . 9.50 
iC Western Elec No. 96A Straight line 
a Pasco Pao C:'B. Wood hotel sets with No. 228 ACCOUNTING 
—__— ele one ngineers Trans., No. 143 "mee., No 20 Coils 
—= P g s and 2600 ohm ringer @ 6.50 Specialization on Public Utility Account- 
Ria. Specialists in Appraisals, Rate Surveys, Menominee Elec. Extra Heavy duty ing Records and Audits enables us to 
seal Financial Investigations, Organization " Swbd. Gen. complete with mount: best serve Telephone Companies. 
f the and Operation of Telephone Companies, ing screws, crank, etc., 6-bar @ » BFS HERDRICH AND BOGGS 
J. G. Wray, Fellow A. |. E. E. Write for our Bulletin 
ctor. Cyrus G. Hill - Certified Public Accountants — 
yru REBUILT ELECTRIC EQUIPMENT CO. 1014Merchants Bank Bldg, Indianapolis, Ind 


3 1217 First National Bank Bldg., Chicago 











ot Inc. 
1940 W. Dist St., Chicago 

















SCRAP PLATINUM Make Your Directory a Source of Income Get your 
aratus; platinum contact relays, ring 
Telephone Repair Shop 
CONTACT METALS CO 


Highest prices paid for discarded or othe for Shatteaiens Telephone Repair Work 
obsolete telephone and switchboard ap- j. H. WELKER done at the old reliable 
eys, etc. Have specialized in this field McKinley Block, Canton, O. 
ee CONTAC: Pt sg SUTTLE EQUIPMENT CO 
2500 S. Wabash Ave., Chicago DIRECTORY ADVERTISING EXCLUSIVELY pe a tey ILL. Z 
































ips. ane 
nd Any telephone book printed may soarbe te $0 pur sant witeot encriaang aus or itense we 
: SW ITCH BOARDS —Telephones— Apparatus—Protection ol sn complete able 
. be purchased from the icnange—Magnsto "or Central uergyof the best "and most 
d BOOK DEPARTMENT of puta est the. ererineatal tal tage, Quality ming sevens tome 
Dermanent customer ss 

- mae TELEPHONE ENGINEER Ad dress ZOREBUILT” WEAUIPMERT. DEPARTMENT 

236 N. Clark St. CHICAGO Premier Electrie Company -4 Grace Chieage, til. 
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PREPARE FOR YOUR WINTER 
NEEDS OF GASOLINE 
FURNACES AND TORCHES 


Order the “ALWAYS RELIABLE” for 
the best and longest service. It has a good, 
long-standing reputation and is fully 
guaranteed as to quality and merits 


Most jobbers stock. Others 
will gladly order for you 


Stocks in Newark, N. J., New York City, 


Chicago and San Francisco 


OTTO BERNZ CO. INC. 
3 NEWARK,.N. J. 
Covered by patents. Established 1876 
B Tel. Furnace, Offices in Newark, N 


Kerosene-Gasoline Chicago, Fort Wortl 
( San Fran 











A Considerable Economy 


an be secured in nan 
stalling STANDARD Stecl 
Telephx 1one 
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Standard Unde rground Cable Co, 
NIVISION OF GENER CORI 
General Offices facade. Pa 


> rui ADELPI \ 4 
NEw YorK WASHINGTON D 








Locates' shorts crosses, 
grounds and wet spots to 
an inch Will often save 
its cost on one casé of 
cable trouble. 

Order a “STEWART” 
Cable Tester and be sure 
you are going to “ate 
your next case of enble 
trouble quickly 

Any telephone man can 
use it Not an instrument 
that only an expert can use 

Equipped with two vi 
brators and an indicating 
lamp Write for circular. 

Sent on 10 days’ trial 
Also, Test Sets, Test Cabi- 
nets and Detecto-Meters. 


STEWART BROTHERS 


OTTAWA, ILLINOIS 








Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and bell 
wiring. The fiber insulation pre- 
vents troublesome short circuits 
and grounds. 4 sizes. Pat. Nov., 
190°. Write for samples. 


Blake Signal & Mfg. Co. 


BOSTON, MASS. 

















Get EVER- PROTECT a in 


your construction. 


EVER-PROTECT has proved practical and profitable 
in making many hundreds of cable installations under- 
ground without a conduit. It protects cable against 
storm damage, corrosion, chemical action, electrolysis 
and abrasion. 

In liquid form EVER-PROTECT is great for overhead 
work, protecting your cable and messengers against chem- 
ical action and other destructive influences. 

Ask your nearest jobber for complete details 


National Cable 
b Compound Co. 


Incorporated 











MITCHELL - - IND. 


























Exide 


BATTERIES 


They do the job for which they were 
purchased, unfailingly, continually and 
economically. That, in a nut shell, is 
the reason Exide Batteries are so exten- 
sively used by the large telephone systems 
of the country. 


THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 


In Canada, Exide Batteries of Canada, Ltd., Toronto 











SUPERIOR TAPES 


Black and Gray —— Ls Black and Gray 
Friction y Rubber 


Highest in Quality Meets All Specifications 


LINE 
HARDWARE 


Telephone Batteries HOT GALVANIZED 
American Steel & Wire Co.’s Perfected Extra Galvanized 
B B.Iron Wire and Steel Strands 


Fir Cross Arms—Pins—Brackets—Cedar Poles 
Bare and Insulated Copper and Iron Wires 


A. J. JOHNSON COMPANY 


TELEPHONE SUPPLIES 
217 No. Desplaines Street CHICAGO, ILL. 








A NEW CATALOGUE OF 


ALL THE STANDARD 


TELEPHONE BOOKS 


Want a Copy? 
Address: 


TELEPHONE ENGINEER 


236 N. Clark St. Chicago, U. S.A 
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The Finest Telephone 
Ever Built 


‘Ske Monophone 


HE Monophone strikes an entirely 


new note in telephone instrument de- 

sign. Conceived from a viewpoint at- 

tuned to modern ideas of convenience and 

utility, which are combined with a beauty 

and grace of line made possible only by 

the utilization of newly developed mater- 

ials and methods of manufacture—it is not 

strange that the Monophone has been 

Automatic Monophone received enthusiastically by telephone users 


Desk Set Type 1 and operating companies alike. Automatic Monophone 
Desk Set Type 2 








The single moulded Bakelite unit which 
combines both receiver and transmitter, is 
perfectly balanced and easy to handle. No 
matter how carelessly it is replaced on the 
rigid cradle, it never fails toslip into proper 
position for actuating the push button 
switch. 
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When using the Monophone only one 
hand is occupied, leaving the other free to 


jot down notes or refer to papers. Since 
the transmitter is always automatically 
held at the correct distance from the lips, 
the quality of voice transmission is unusu- 
ally clear and distinct 

Operating companies, both manual and 


automatic, are finding that subscribers Monophone 
¢ gladly pay an added rental for the Mono- Desk Set Type 5 
; phone. It is manufactured both with and 
Automatic Monophone without dials, and can be furnished for any 
Wall Set Type 3 type of common battery service. The man- 
ual desk stand has a center type stem 
while the automatic style is designed with 
offset stem. Dial blanks may be substi- 
tuted for dials where automatic operation 
is to be adopted in the future 
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Automatic Electric Inc. 


Factory and General Offices: 1033 West Van Buren St., 
Chicago, U. S. A. 
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Deep and uniform penetration of 
the sapwood by the preservative oil 
forms around the heartwood a ver- 
itable coat of armor--- shielding 
against all enemies. 

In addition to the usual dating 
nail, “Black Beauty” Poles are now 
trade-marked with a red top. 


TELEPHONE 


Beauty Organization 


It is the policy of the Texas Creo- 
soting Co., Orange, Texas, producers 
of “Black Beauty” Poles, to strive to 
offer the trade the very highest qual- 
ity of treated material only; and to 
merchandise it on a quality basis. 
As it costs more to produce a supe- 
rior product than an inferior one, 
‘‘Black Beauty’’ Poles and Cross 
Arms, and other “Black Beauty” 
Creosoted Material, can not be sold 
in price competition with less-care- 
fully-treated products. 

The quality of the treatment, not 
initial cost, is the factor of impor- 
tance---since this, more than any- 
thing else, governs the length of 
service life of creosoted material, 
and therefore the annual cost. 


Sinerican Electric (ompany, Gne. 


Distributors of “Black Beauty” Poles and Cross Arms 
to the Independent Telephone Trade 


State and 64th Streets : Chicago, IIl. 


Branch Office and Warehouse: 622 Wyandotte St., 
Kansas City, Mo. 
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" HOW GOOD 
—not how cheap ; 
is the aim of the Black 3 
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SCIENTIFIC treatment with 
Grade-1 creosote oil, full 
length, by the vacuum-pres- 
suremethod,under pressures 
ranging from 200 to 285 lbs. 
per square inch---and with 
each step under laboratory 
control---insures deep and 
uniform penetration of the 
sapwood by the preservative 
oil. “Black Beauty” Poles 
are therefore highly resist- 
ant, for generations, to all of 
the forces which steal from 
the strength of, or act to 
destroy, untreated poles. 


The use of “Black Beauty” 
Poles and Cross Arms is one 
of the best investments any 
company can make. 


‘BLACK BEAUTY” POLES 











